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PREFACE 


The need for an appropriate balance between coal and minerals development activities 
and fish and wildlife resources has never been greater. Americans are aware of the urgent 
need for greater productivity from existing mines and the need to rapidly develop new mines. 
On the other hand it is our intent to protect the current stock of biological resources and 
where possible to create new habitat for fish and wildlife through sound planning for mine 
land reclamation. However, for many administrators and scientists, little consolidated 
information specifically related to fish and wildlife concerns is available for use in 
national and regional planning for development of mineral extraction facilities. 


Beginning in early 1980, the Eastern Energy and Land Use Team, Office of Biological 
Services, U.S. Fish and Wildlife Service, in cooperation with Oak Ridge National Laboratory 
(Department of Energy), initiated development of this atlas depicting the Fish and Wildlife 
Service's Important Resource Problem Areas (IRPs) and 12 important mineral commodities. The 
information, presented on 20 semi-transparent maps and in this accompanying descriptive text, 
should be especially useful to administrators at national and regional planning levels. The 
Atlas will facilitate recognition of desired balanced objectives. for fish and wildlife and 
mineral resources. 





BLADE PAGE 














SUMMARY 


This atlas highlights areas in the conterminous United States of potential 
concern involving coal and minerals development activities and fish and wildlife 
resources, in particular the Important Resource Problem Areas (IRPs) designated in 
1980 by the U.S. Fish and Wildlife Service (FWS) as areas of emphasis in policy making. 
National and regional administrators and-planners have need of such information due to 
several national, state, and local laws which currently require landowners to minimize 
disturbances and adverse impacts on fish and wildlife resources and protect and enhance 
these resources where practicable. This atlas serves as an initial screening tool 
for planners and administrators to help define areas that may require further analysis 
prior to development. 


The atlas consists of two parts. The first part is a series of twenty 
1:7,500,900-scale county-level resolution maps of the conterminous United States 
that depict deposits of selected mineral resources (coal, copper, geothermal resources, 
gold, iron, molybdenum, nickel, oi] shale/tar sands, peat, phosphate, silver, and 
uranium), FWS IRPs, Federal Endangered and Threatened Animal Species, and county 
names. By overlaying a wildlife map onto a mineral map, counties containing both 
mineral and wildlife resources will be highlighted, thus serving as an initial 
screening tool to help define areas of concern. The maps can also be used with a 
variety of other 1:7,500,900-scale maps, such as those in The National Atlas of 
the United States of America (USGS 1970). The second part of the atlas is a text 
that serves to orient the reader as to the use of the 29 maps and contains background 
information on IRPs, the mineral commodities, and environmental impacts of mineral 
mining activities, as well as appendices that tabulate the information found in the 
20 maps. 
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INTRODUCTION 


Approximately 1.5 million hectares (3.7 miliion acres) of 
land in the United States have been disturbed by surface mining 
between 1930 and 1971 (Paone et al. 1974). This extensive area 
indicates that potentially serious problems exist for fish and 
wildlife populations on these lands. In addition, underground 
mining causes untold impacts to off-site lands and ground water 
resources. Whether the disturbance is localized or widespread, 
the total effect is to reduce the amount of available habitat 
for fish and wildlife and often to render the land and water 
unfit for healthy, productive fish and wildlife populations. 
Thus, administrators and regional planners have a need for 
information that documents areas of possible concern due to 
coincidence of minerals development activities and fish and 
wildlife resources. With impending new exploration and mining 
to supplement future strategic and critical mineral resource 
needs (Terrell 1980), broad scale planning tools, such as this 
atlas, will be of increasing use for years to come. 


This atlas of fish and wildlife Important Resource Pruvlem 
areas (IRPs) and 12 selected mineral commodities provides 
national and regional administrators and scientists with a ready 
reference document for land use planning purposes. The U.S. 
Fish and Wildlife Service (FWS) recognized 78 IRPs (Appendix A) 
as of June 1980. These IRPs, each assigned a given rank from 1 
to 78, are described in the U.S. Fish and Wildlife Service IRP 
Source Document (FWS 1980b) and are depicted in a generalized 
map of the United States (including Alaska, Hawaii, Puerto Rico, 
and the Virgin islands)(FWS 1980a). To date however, no 
published information on IRPs includes the particular counties 
involved (highly important to national and regional planners), 
and available maps are not drawn in a commonly used scale (e.g. 
1:7,500,000). Also, various categories of fish and wildlife 
(fish, amphibians, reptiles, birds, mammals, and invertebrates ) 
and threatened and endangered species are not mapped. There- 
fore, it is difficult to define possible areas of concern where 
mineral commodity developments may impact fish and wildlife 
habitat. 


To depict counties of interest, data for the mineral 
resources, IRPs, and threatened and endangered species in the 48 
conterminous United States were compiled into the Geoecology 
Data Base (Olson et al. 1980) at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee (the Geoecology Data Base does not include 
Alaska, Hawaii, and U.S. territories; thus the scope of this 
atlas is limited to the conterminous United States). The use of 
this data base in conjunction with a computer mapping program 
(Coleman 1978) resulted in the generation of county level maps. 
Maps of the IRPs and the mineral commodities provide the 
national and regional planner with an easy to use representation 


of the data that can be overlaid in any desired fashion to 
assist in identifying areas of concern. This will help achieve 
the desired balance between fish and wildlife habitat preser- 
vation and needed mineral development projects. 


The need for the kind of data presented in this atlas 
resulted from several national, state, and local laws dealing 
with fish and wildlife protection and enhancement in relation to 
surface mining. The "Surface Mining Control and Reclamation Act 
of 1977" (SMCRA), Public Law 95-87, and its supporting Regula- 
tions (March 1979) emphasize the need to minimize surface mining 
impacts to fish and wildlife populations and to return the 
reclaimed habitat to productive uses, including fish and wild- 
life habitat among the alternatives. Enhancement of fish and 
wildlife habitat and protection of the biota before and during 
mining and consideration of post-mining reclamation also are 
addressed in the Act. Several sections of the Regulations of 
SMCRA that concern fish and wildlife were remanded by Federal 
District Court, and thus reference to these sections is inappro- 
priate at this time. However, it is well documented that the 
mining industry and states have supported enhancement of fish 
and wildlife on mined lands where possible; and there are 
tee | many surface mining programs which benefit fish and 
wildlife. 


In addition to SMCRA, there are other noteworthy federal 
and state laws relating to surface mining of minerals. For 
example, pursuant to the Mineral Leasing Act of 1920, the U.S. 
Forest Service is responsible for leasing and land management of 
National Forest lands (Plantico, in prep.); and -- within the 
U.S. Department of the Interior -- the National Park Service, 
the Bureau of Land Management, and the Geological Survey partici- 
pate in lease management, pursuant to the same law. The Bureau 
of Land Management administers public mineral resources through 
several laws. The U.S. Army Corps of Engineers and U.S. Environ- 
mental Protection Agency administer dredge and fill and water 
quality and quantity permits relating to surface mining. State 
programs have been established to enforce and monitor surface 
mining discharges. The U.S. Fish ard Wildlife Service, in 
addition to advising the above agencies, manages land incor- 
porated into the National Wildlife Refuge System. Unlike the 
western United States, where much of the land used for mineral 
development is administered by federal agencies, most miniig in 
the eastern United States is on private lands under the regula- 
tion of state and local laws. Detailed discussion of federal 
and state laws involving fish and wildlife resources are 
contained in several documents (e.g. Plantico, in prep.) and 
numerous documents available from the various agencies. 














ATLAS MAPS 


The atlas consists of two parts: a series of twenty 


1:7,500,000-scale maps; and this text which serves to orient the 


user to the 20 maps. The twenty 1:7,500,000-scale maps (Table 


1) portray, on a county level of resolution, distributions of 
selected mineral resources (Maps 1-12) and fish and wildlife 


resources (Important Resource Problems, Maps 13-18; and Federal 
Endangered and Threatened Animal Species, Map 19), with Map 20 


identifying county names. Areas of overlap between a wildlife 


resource and a mineral resource will be highlighted by over- 


laying a wildlife map onto a mineral map, or vice versa (or by 


overlaying the Important Resource Problem Area transparency, 
supplied inside the back cover of this document, onto Figures 


4-15). 


Thus the maps serve as an intitial screening tool for 


planners and administrators to help define areas that may 
require further analysis prior to development. 





Table 1. Titles of 1:7,500,000-scale national maps. 





No. 


1* 
On 
3 
Ae 
5* 
6* 
7* 
gx 
g* 

10* 

11* 

12* 

13* 

14 

15 

16 

17 


18 
19* 
20 


Title 


Coal Reserves 

Copper Deposits 

Geothermal Resources 

Gold Deposits 

Iron Deposits 

Molybdenum Deposits 

Nickel Deposits 

Oil Shale and Tar Sands Deposits 

Peatlands 

Phosphate Deposits 

Silver Deposits 

Uranium Deposits 

FWS Important Resource Problem Areas 

FWS Important Resource Problem Areas, Birds 

FWS Important Resource Problem Areas, Fish 

FWS Important Resource Problem Areas, Invertebrates 

FWS Important Resource Problem Areas, Amphibians and 
Reptiles 

FWS Important Resource Problem Areas, Mammals 

Federal Endangered and Threatened Animal Species 

County Names 





* Maps also contained in this text. 





Counties were chosen as well-defined geopolitical units and 
are particularly relevant because many planning and permitting 
processes occur at that level of government. Counties also 
serve as spatial units for many data files and can be easily 
mapped with computer programs. Unfortunately the large size of 
some counties, especially in the west, can give a distorted 
visual impression of some parameters. Most of the maps indicate 
simply the presence or absence of an attribute within counties. | 
Therefore, even if the occurrence of an attribute is restricted 
to a small portion of a county, the map may give the impression 
of a much larger occurrence. However, many of the attributes, 
such as species' ranges or peat deposits, are not well defined. 
Thus a county-level distribution may very well represent a good 
approximation of these distributions. Nevertheless, as a result 
of these factors, care should be taken in making specific inter- 
pretations from the maps. 


There are 3,071 county units in the conterminous United 
States as defined in this study. Map 20 identifies county names 
for the conterminous United States. Appendix C contains these 
county names in addition to Federal Information Processing 
Standards (FIPS) codes (USDOC 1973). These codes are generally 
odd numbers assigned sequentially to counties arranged alpha- 
betically within a state. Also in Appendix C are listed the 
IRP's and minerals occurring within each county. Yellowstone 
National Park was excluded from the maps since it is a separate 
county unit exempt from minerals exploitation. The maps were 
generated with the EZMAP program (Coleman 1978) developed by the 
Geographic Systems Group for use at Oak Ridge National Laboratory. 
The IRP and minerals data files were added to the Oak Ridge 
National Laboratory Geoecology Data Base (Olson et al. 1980) 
which contains extensive county-level data for environmental 
attributes in the conterminous United States. These paramenters 
include endangered and threatened species, bird and mammal 
distributions, vegetation, forestry, agriculture, terrain, 
climate, and land use. Therefore, additional environmental 
parameters can be easily integrated into future studies to 
investigate habitat characteristics of each IRP and potential 
effects of minerals exploitation. 





The use of 1:7,500,000 scale maps permits comparison with 
numerous other maps that are available at that scale. Examples 
of such maps are: Water Resources Aggregated Subregions (USWRC 
1977); Ecoregions of the United States (Bailey 1976); Ecosystems 
of the United States (USFS 1978); and many maps in The National 
Atlas of the United States of America (USGS 1970), including 








maps concerned with landforms, soils, vegetation, surface and 
ground water, forest types, land use, minerals, population, 
federal lands, and many other subjects. 
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Figure 1. U.S. Fish and Wildlife Service Regions. 











IMPORTANT RESOURCE PROBLEMS (IRPs) 


In September 1979, the U.S, Fish and Wildlife Service (FWS) 
of the Department of the Interior developed the concept of 
National Important Resource Problems (IRPs). IRPs are simply 
defined as those fish and wildlife resources having significant 
problems in specific geographic areas. Each IRP indicates that 
a certain species or community of species in a given area is or 
will be under significant stress. This represented a coor- 
dinated attempt to identify program priorities so that FWS 
efforts can be focused on areas of critical need. The IRP 
concept is not by any means intended to be an exclusive 
statement of FWS Habitat Preservation activities, but rather to 
define areas of emphasis for FWS activities (FWS 1980a, 1980b). 


On the basis of a series of ranking factors, FWS assigned 
priorities to 70 IRPs nationwide. This list was revised in June 
1980 to a total of 78 IRPs (Appendix A). The nationally ranked 
list was formulated from a larger group of IRP proposals 
determined by the seven FWS Regions (Figure 1) and FWS Research 
Division. Most IRPs involve aspects of habitat such as physical 
destruction, chemical contamination, and/or reduction in water 
quantity and/or quality (FWS 1980a). The key ranking factors 
included (FWS 1980b): 


* Current status of population; 

* Current status of habitat (of target 
species); 

* FWS responsibilities for protection, 
management, or rastoration of the 
resource; 

* Resource value to humans (e.g., 
recreational or commercial benefits); 

* Magnitude of potential loss; 

Immediacy of threat; 

* Desired objective for IRP (i.e., desired 
quantity or quality of species popula- 
tion or human use levels) 


ia 


Thus, the priority ranking of the IRPs reflects their 
perceived importance in terms of the fish and wildlife resources 





for which FWS has a responsibility (FWS 1980b). Continuing 
reviews and updates will improve the validity and precision of 
the work, 


Of the 78 IRPs, 63 are located within the 48 conterminous 
United States. Four of these -- acid rain, lead poisoning in 
migratory birds due to use of lead shot by hunters, migrator 
bird diseases (avian cholera and duck virus enteritis or DVE), 
and impacts of exotic fish on native endangered fish species -- 
are national in scope and not relevant to problems resulting 
from oe activities. Thus, 59 IRPs are within the scope of 
this atlas. 


Maps 13-18 (Figure 2). Geographical distributions of the 
IRPs at county-level resolution were determined from FWS maps 
(FWS 1980b) by noting all counties that are totally or partially 
occupied by an IRP. For IRPs that are primarily concerned with 
rivers, counties on both river banks are included; adjacent 
shoreline counties are included for open water IRPs (e.g., Great 
Lakes, oceans, Gulf of Mexico). Concurrence with these distri- 
butions was provided by FWS Regional Offices and FWS Research 
Division. 





Map 13 (and Figure 2) is a composite county-level map of 
IRPs in the 48 conterminous United States; a transparency of 
Figure 2 is provided for use as an overlay with the other maps 
(Figures 1, 3-15) in this text. Maps 14-18 are concerned with 
single major groups of animal species associated with the IRPs 
(see Table 1) and are not reproduced in this text. IRPs are 
listed by associated animal type in Appendix B. Appendix C 
lists all counties in the conterminous United States along with 
associated IRPs and minerals. 


It should be noted that the FWS Headquarters, Washington, 
D.C., has issued a set of 8" X 11" IRP maps, which were 
prepared for general national and regional planning. These 85" 
x 11" maps are not as accurate as the IRP maps contained in this 
atlas, which have been reviewed by the FWS Regional Offices and 
contain more detail. 














ORNL-OWG 8110863 ESO 


MAP 13 








U.S. Fish and Widiite Service 


1980-81 IMPORTANT RESOURCE 
PROBLEM AREAS 


GS Chl St NUNN, 
WAP TRE Cot TE NNN 0 : 
2 NY ‘NN VE) oveeee 
WONG a 
‘ (NN ey 





IY) 
1) 
" 


ine , 
i on ‘. %, 
" NY Hi ZINN RNR 
Le beh dW NN 5 SQ 
N ‘ Cbae \ at 
, \\\ N NN! SSM 
NN AW ‘e NO 
ARNIS A Ye : ah 
LN AINW WIN tes 
UNNINNANWIN A 
\\) , 


Ne 
ASS 


a) 


ANY 
NN 


Wit 


Meee TY RAAT 

ee OE id ONE NNNNNEENSW 

x ) \ . 
RRA 


Oo S 
\N \) RNY 
te WY -Y 
\Y XN AN AN SS we Ny AY 
SEE RARSAY 
MINNIS } y's WES She, 
‘ QQ SS P RAKY Ste, | iS ASS Loe, important Resource Problems (IAPs) indicate species 
NANG . K . ese a S 2 or communities of species in a specified geographic 
’ roe IF area that are, or will be, under significant stress 
EE STL ALAR County occurrences include the 59 IRPs that were given 
Bee EE ee Sa ‘a’ A priority ranking by FWS in June 1980. 








Atlas of Coal/Minerals and Important Resource 


. snans x ILS." ros 
Problem A\ for Fish and Wildlif 4 DOOGOOR OLE N 
reas for Fi ildlife : iL 18S Tso 


Lee ee > f “i » AN va se OOOU : : i “ LORS oO 
LAMAN Y, N we CODERS eR PN Counties containing, 
NN : 
NS 1IRP 
2 IAPs 
Ra 3 IRPs 
| 4 or more IRPs 


Source US. Fish and Wildiife Service 1980b 


in the 
Conterminous United States 
ROBERT A. HONIG, RICHARD J. OLSON AND WILLIAM T. MASON, JR 


1981 
Publication Number FWS/OBS . 81/06 
Eastern Energy and Land Use Team 
Office of Biological Services 
Fish and Wildlife Service 
US. Department of the Interior 
Route 3, Box 44 
Kearneysville, West Virginia 25430 






































Figure 2. County-level distribution of U. S. Fish and Wildlife Service Priority IRPs (determined June 1980) in the conterminous 
United States. Nationwide IRPs are not illustrated (see text). A transparent reproduction of this map is included 
inside the back cover of this document. It can be used to overlay each mineral commodity map (Figures 4-15) 
to highlight areas of potential concern due to coincidence of IRP and mineral distributions. 











ENDANGERED AND THREATENED ANIMAL SPECIES 


The present listing of endangered and threatened species is 
a result of the Endangered Species Act of 1973, Public Law 
93-205. This act provides for the conservation of endangered 
(in danger of extinction) and threatened (those not presently in 
danger of extinction but likely to become so) species of fish, 
wildlife, and plants by federal action and by encouraging the 
development of state programs. The Act authorizes determination 
and listing of endangered and threatened species (including 
foreign species) and the portion of their ranges where such 
status exists; prohibits unauthorized taking, possession, sale, 
transport, importing, etc., of endangered species; authorizes 
acquisition of land for the conservation of listed species with 
land and water conservation funds; and authorizes the assessment 
of civil and criminal penalties for violating the Act or 
regulations (FWS 1979; Clark 1979). In addition, Section 7 of 








the Endangered Species Act requires that any federal action not 
jeopardize the existence of listed species nor modify their 
critical habitat. In November 1978, Public Law 95-632 made 
extensive revisions to the 1973 Act. Among these revisions was 
establishment of a process whereby federal agencies may obtain 
an exemption from the requirements of Section 7 (FWS 1979). The 
most recent listing of federal endangered and threatened animal 
species was published on May 20, 1980 (FWS 1980c). 


Map 19 (Figure 2» Federal endangered and threatened 
animal species distribution data for the conterminous United 
States were compiled from the United States Endangered Species 
Distribution file (Nagy and Calef 1979). The distribution 
depicted on Map 19 reflects the May 20, 1980, listing of federal 
endangered and threatened animal species (FWS 1980c). 
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Concentrations of federal endangered and threatened animal species. 
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MINERAL RESOURCES AND ENVIRONMENTAL IMPACTS OF MINING ACTIVITIES 


Sixteen mineral commodities were chosen for inclusion in 
the atlas. These commodities were chosen because: (1) they 
were emphasized, because of their long-range importance to fish 
and wildlife habitat, by the Minerals Project, Office of 
Biological Services, U.S. Fish and Wildlife Service, Washington, 
DC; and/or (2) they are of considerable economic importance; and 
(3) data bases containing information concerning their distribu- 
tion were readily available. County-level distributions of 12 
of these commodities -- coal, copper, geothermal resources, 
gold, iron, molybdenum, nickel, oil shale/tar sands, peat, phos- 
phate, silver, and uranium -- are depicted on Maps 1-12. The 
selection of only 12 minerals for mapping was based largely on 
the existing data bases showing reserves by county, and on 
funding limitations. The other four commodities -- kaolin, 
limestone and dolomite, sand and gravel, and zinc -- are treated 
only in the text. 


* * * 


Degradation of wildlife habitat is a common effect of 
mining. Disturbances can be caused by intrusions of man, 
vehicles and machines, odor, and noise. Deterioration of 
habitat may result from a combination of factors including: 
destruction of wetlands; increased stream sedimentation due to 
erosion; chemical water pollution; stream channelization and 
altered flood drainage; destruction of vegetation and other 
terrestrial habitats; and air emissions. However, after 
reclamation, an area may potentially have an increased carrying 
capacity for wildlife, especially if revegetated with mixed 
plant types; and surface mine lakes may provide new habitat for 
waterfowl and other aquatic species (NAS 1979). 


This document is concerned with the location of minerals 
deposits and possible mining activities. Processing and trans- 
portation of minerals are not treated specifically. Specific 
environmental impacts associated with the mining of a particular 
mineral are described in the section concerning that mineral. 


Certain environmental impacts are typically associated with 
surface and underground mining methods used for a wide variety 
of minerals. Mining impacts can be classified as either primary 
or secondary. Primary impacts are directly a result of mining 
activity, for example: excavation; creation of lagoons; road 
and facility construction; ground subsidence; gaseous emissions; 
dust; erosion; runoff of sediments; and chemical pollution of 
ground and surface waters. These can cause direct mortality, 
displacement of wildlife, and/or failure of wildlife to compete 
successfully if displaced. Secondary impacts result from the 
influx of people into formerly undisturbed areas. In many 


cases, the increased population results in urbanization, indus- 
trialization, agriculture/grazing, and recreation; these in turn 
can result in pollution, harassment of wildlife, and road and 
traffic hazards. These developments potentially can have a 
greater impact than the primary impacts (Horak and Olson 1980), 
however it is the primary impacts that will be addressed in this 
section. 


The principal effects of mine exploration result from 
access roads, drill pads, and small excavations made to hold 
drilling fluid. More drilling, tunnelling, or shaft sinking may 
be done if initial prospecting is favorable. Typically, the 
area disturbed by a single drill site is approximately one-half 
of an acre, and also may include scrapings on a slope as a level 
site is needed. In addition drilling without proper aquifer 
sealing can result in the mingling of ground waters from 
different aquifers (NAS 1979). 


A major impact of mining operaticns is disturbance of the 
land surface, especially in surface mining operations which, 
more than most other land uses, irreversibly change the land 
they occupy (NAS 1979). Surface mining, which has disturbed 
about 0.12% of the land surface in the the 48 conterminous 
states (NAS 1979), completely and dramatically destroys the 
existing natural communities. As a result it may be difficult 
if not impossible to fully restore the original contour, produc- 
tivity, native vegetation, and utility to wildlife of a surface- 
mined area (Reznek 1977). Furthermore, reclamation of non-coal 
surface mines is still relatively limited, but activity is 
increasing as state laws come into effect (NAS 1979). Even 
underground mines can degrade the land surface as a resuit of 
ground subsidence and waste disposal. The amounts of land 
surface utilized and reclaimed by the mining industry from 1930 
to 1971 are summarized in Table 2. Much of the land defined as 
disturbed is part of existing operations and cannot be reclaimed 
until mining is completed. Also, land disturbed by mineral 
exploration, access and haulage roads, and mills and camp sites 
is not included in Table 2, but this would increase the total by 
a maximum of only 5-10%. 


The effects of surface mining on land use and landscape 
vary with: terrain; depth, size, and shape of the ore body; and 
waste/ore ratio. Removal of overburden and waste to expose the 
ore body and maintain safe pit slopes requires surface storage 
or disposal of soil and waste. Vegetation is destroyed in the 
pit, storage/disposal areas, and support facilities areas. 
Occasionally, as in sequential mining of contiguous ore bodies, 
a worked-out pit may be conveniently available for storage of 
waste from an operating pit. However, even with contiguous ore 














Table 2. Approximate areas (hectares) of land utilized and 
reclaimed by mining activities! in the 48 conterminous 
United States, 1930-1971 (from Paone et al. 1974). 











Type of use Utilized Reclaimed 

Surface area mined (area of 

excavation ONlY) wecceceeees 866,000 396,000 
Area used for disposal of 

overburden and other mine 

waste from surface mining .. 295,000 162,000 
Surface area subsided or 

disturbed as a result of 

underground workingS ....e.. 42,500 2,380 
Surface area used for dis- 

posal of underground mine 

waste eeeeoeeeeeeeeeneeeeeeeeee 76,700 8,740 
Surface area used for dis- 

posal of mill processing 

waste e*eeeoeeeeeeeeneeneseeeeneeeneee 182,000 18,700 
Total? eeeeeeeeeeneeeeneeneeeeee 1,470,000 587,000 





1 Excludes oi] and gas operations. 
2 Data may not add to totals shown because of independent 
rounding. 





bodies, sequential pit opening may not be feasible because the 

necessity for ore grade control and resource conservation 

requires mining from selected parts of one or several bodies 

mee” (e.g., berrylium, clay, cement, uranium) (NAS 
9). 


The primary effects of underground mining are surface 
Subsidence and destruction of vegetation and terrain alteration 
by roads, support facilities, and mine waste storage. Ground 
collapse may be part of a planned block-caving operation, or it 
may occur after the completion of mining due to failure of 
underground support. Subsidence in level terrain is more 
defacing than in mountainous or rugged terrain, and it may 
damage roads and other structures wherever it occurs (NAS 1979). 


Water management is a critical issue in the reclamation of 
mined land. In the west, reclamation of the land surface is 
especially difficult because of water availability problems. In 
such arid ecosystems, revegetation can occur only over very long 
periods of time. Several western states (Arizona, California, 
Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Texas, 
Utah, Washington, Wyoming [USGS 1970]) have areas that receive 
less than the 10-inch minimum average annual precipitation 
required for successful revegetation. In other states, severe 
seasonal variation in precipitation severely limits revegetation 
during parts of the year. Irrigation can help but removes water 
from other uses (Reznek 1977). 


Mining activities can have serious effects on surface and 
ground water resources. The potential for damage is especially 
severe where there is extensive exposure of ore and wall rock to 
an oxidizing and humid (or wet) environment. These conditions 
promote the formation of acids and the solubilization of metals 
and other chemicals. Measures to limit water entry into under- 
ground mines may fail after mining ceases, and subsidence may 
provide new sources of water entry. Also, improperly plugged 
boreholes may contribute to ground water pollution and allow 
inter-aquifer communication. Thus, a mine must be appropriately 
designed and properly operated and closed in order to minimize 
water quality degradation (NAS 1979). Furthermore, dewatering 
of mines may lower water tables, which in turn may eliminate 
springs and deprive vegetation of water (Horak and Olson 1980). 
Increased erosion due to destruction of vegetation can result in 
heavy siltation in surface waters; this in turn can have drastic 
effects on aquatic life. Finally, tailings ponds may contain 
toxic pollutants and oily scums that are hazards to wildlife, 
especially migrating waterfowl (NAS 1979). 


Mining activity can also degrade air quality, primarily due 
to dust from roads, mine-waste piles, and pit operation, and 
exhaust fumes from equipment and vehicular traffic (NAS 1979). 


Another potential consequence of mining is radioactive 
contamination. Whether this is a real threat is unknown, but 
radioactive emissions can occur from uranium and, to a lesser 
extent, phosphate mines (NAS 1979). 


The timing of mining activities can influence the severity 
of environmental impacts. For example, at certain seasons, 
mining may be more likely to interfere with resting birds or the 
spawning of fish (Horak and Olson 1980). 


Another aspect of the impact of a surface mine is simply 
from its presence amid neighboring, competing, and commonly 
incompatible land uses. The degree to which mines are, or could 
be, isloated by planning and zoning depends upon how large a 











share of the nation's land the industry requires and where the 
mines are located, Location in the natural resource and settle- 
ment pattern is important as it affects not only the nature of 
environmental control measures necessary when a mine is operat- 
ing, but also the extent to which the land will be needed for 
other uses when it is no longer mined (NAS 1979). To quote Dick 
and Wimpfen (1980): "Obviously no mining system is acceptable 
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that unduly jeopardizes the safety or health of the miners or 
unduly degrades the environment or both." Clearly, every mining 
operation will cause some degree of environmental degradation. 
What must be determined is whether that degradation is signi- 
ficant and thus unacceptable, or if it can te mitigated by sound 


advance planning. 
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Coal 


Coal is the compressed and altered residue of plants that 
grew in ancient freshwater and brackish-water swamps. Accumu- 
lated plant remains first became peat and were than transformed 
into coal via diagenesis followed by metamorphism. Of coal 
consumed annually in the United States, about 62% is used in the 
production of electricity, 20% is used by the steel industry, 
and 16% is used by the manufacturing industry (Brobst and Pratt 
1973). Coal also has a great potential for use as a raw 
material in the production of synthetic gas, liquid fuel, and 
lubricants (Brobst and Pratt 1973; USBOM 1976). 


In ascending order of rank (fuel quality), coals are classi- 
fied as lignite, subbituminous, bituminous, and anthracite. 
Rank increases as amount of fixed carbon increases and amounts 
of moisture and volatile matter decrease. Bituminous coal is 
the most abundant and widespread rank of coal in the United 
States. Except for some mine rock and anthracite ash, which have 
been used in the manufacture of lightweight building aggregates, 
there are no important byproducts or coproducts from the mining 
and use of anthracite. The carbonization of the other ranks of 
coal produce three basic coal chemicals -- ammonia, light oil, 
and tar. Ammonia can be recovered as an aqueous solution or 
reacted to form ammonia compounds. Coal tar can be processed 
further to obtain phenols, cresols, naphthalene, and pitch, 
while the fractional distillation of light oi] yields benzene, 
toluene, xylenes, and solvent naphtha. Some fly ash and bottom 
ash from burning of coal are also used in manufacture of bricks 
and lightweight aggregate, and some boiler slag is used in road- 
building materials (USBOM 1976). 


The total domestic production of coal in 1978 was approxi- 
mately 659 million tons, of which about 654 million tons were 
bituminous and lignitic coals and about 5 million tons were 
anthracitic coals (Anon. 1980). As of 1977, 97% of active coal 
mines in the United States were in 11 eastern states (FWS 1977a). 
All anthracite production in the United States came from 11 
counties in northeastern Pennsylvania. Identified Pennsylvania 
anthracite resources, representing about 96% of total domestic 
anthracite resources, were estimated to be 18.6 billion tons as 
of 1974; 7.1 billion tons of these resources are considered to 
be mineable by conventional surface and underground methods, 
with a recoverability of betwee 40% and 90%. Only 90 million 
tons of anthracite are in deposits that can be strip mined. 
Demonstrated domestic reserves of bituminous and subbituminous 
coals are 293 billion tons of underground deposits and 109 
billion tons of surface-mineable deposits (USBOM 1976). Strip 
mining can obtain essentially 100% of coal in place, while 
underground mining on the average recovers approximately 50%. 





However, if only half of the estimated total reserves is 
recovered, the amount of energy available from coal is stil] 
enormously greater than the total available from oi] and gas 
(NAS 1975), Other resources, which are not presently economi- 
cally recoverable, are estimated to be approximately 3.5 
trillion tons of all ranks of coal (USBOM 1976). About 50% to 
70% of the U.S. coal resources are located in the Northern Great 
Plains and Rocky Mountain Coal Provinces, especially in Wyoming, 
South Dakota, North Dakota, and Montana (Reznek 1977). 


Serious environmental problems have faced and will continue 
to face the development of coal resources. These factors are 
especially serious to the anthracite industry, which has already 
suffered a decline as a result of increased costs due to unfavor- 
able geological and other physical conditions (Horak and Olson 
1980). Among these environmental impacts are land surface 
subsidence from underground mining operations and pollution of 
ground and surface waters by mine drainage (USBOM 1976). 


However, the central issue of surface coal mining is environ- 
mental aesthetics. Since the use of coal is predicted to double 
or triple by the year 2000, there is a great potential for the 
disturbance of a vast amount of land. For example, in the 
eight-state Western Coal Province (Arizona, New Mexico, Utah, 
Colorado, Montana, Wyoming, North Dakota, and South Dakota), 43% 
of the coal is within 225 feet of the surface, and thus surface 
mining methods can be applied (Reznek 1977). By 2000, strip 
mining for coal is expected to impact more than 8 million 
hectares (approximately 20 million acres) across the United 
States (Horak and Olson 1980). 


Map 1 (Figure 4). Estimates of coal reserves were obtained 
from a U.S. Geological Survey data base (Hamilton et al. 1975; 
Thomson and York 1975). The file contains tonnages of coal 
compiled by county and coalbed. Sulfur, ash, BTU, and other 
properties are given for each coalbed. The coalbeds were aggre- 
gated to county units and the relative amount of coal reserves 
was Classified as small (less than 1,000 tons), medium (1,000 to 
100,000 tons), or large (more than 100,000 tons). 





Other areas in the southeastern United States containing 
coal reserves of concern to FWS were defined on the basis of 
information provided by the FWS Regional Office in Atlanta, 
Georgia (Ronald J. Haynes, pers. comm.). These areas primarily 
contain lignite reserves. 


Additional counties in Indiana and Missouri containing coal 
deposits of concern to FWS but not shown on Map 1 are listed in 
Appendix C (R. Welford, FWS, Twin Cities, MN, pers. comm.). 
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Figure 4. Counties containing coal reserves. 
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Copper 


Copper is utilized in its pure metallic state and in alloys 
with other metals. It has high electrical and thermal conduc- 


tivity, ductility, malleability, resistance to corrosion, strength, 


and lack of magnetism. As such, it is put to innumerable indus- 
trial uses. About half of the domestic copper use in 1970 was 
for electrical applications. Other major uses were in construc- 
tion, industrial machinery, transportation, and ordnance. If it 
were not for the increasing substitution of aluminum, and to a 
lesser extent stainless steel, for copper in numerous appl ica- 
tions, the need for copper would exceed its available supply 
(Brobst and Pratt 1973). 


Copper ores may contain significant recoverable quantities 
of other metals such as gold, silver, molybdenum, cobalt, zinc, 
lead, nickel, sulfur, tellurium, selenium, rhenium, palladium, 
platinum, arsenic, and iron. In addition, many ores mined 
chiefly for other metals contain recoverable copper (Brobst and 
Pratt 1973). 


In recent years, open pit mining has accounted for about 
90% of the production of copper ore (USBOM 1976). Several 
Arizona copper deposits are being mined by in-place leaching 
methods, which have much less environmental impact than the more 
common open-pit techniques. After fracture by explosive or 
hydraulic methods, copper is leached by sulfuric acid, pumped to 
the surface, and removed electrolytically. However, only 50-60% 
of the copper is recoverable by these methods, and all of the 
byproduct metals (e.g. gold, molybendum, selenium) are left in 
the rock during leaching (Brobst and Pratt 1973). 


Surface restoration of areas mined for copper is very 
difficult due to the finely powdered mill tailings and a high 
ratio of waste to produced metal. Water pollution by mine waste 
is a problem, especially because many large copper deposits are 
in arid regions making adequate water supplies increasingly 
difficult to obtain (Brobst and Pratt 1973). 


Copper occurs in at least 160 minerals, the most abundant 
being chalcopyrite (CuFeS.), bornite (Cu;FeS,), and chalcocite 
(Cu,S) (Brobst and Pratt 1973). Copper produced as a byproduct 
from nickel deposits makes a significant contribution to the 
supply. Such deposits can be found in Minnesota and, although 
not mineable at present, represent a very important future 
copper resource (USBOM 1976). 


14 


Porphyry copper deposits in the southwestern United States 
(see Map 2) make up a significant portion of the world's identi- 
fied copper resources. The western United States also contains 
some of the most important hypothetical copper reserves (Brobst 
and Pratt 1973). Other copper deposits are scattered throughout 
the Appalachian Mountains and near Lake Superior (USBOM 1976; 
Barr Engineering Co. et al. 1980). The identified resources in 
the United States as of 1975 are 90 million tons of copper ore, 
with an additional 320 million tons available in other resources 
(USBOM 1976). The greatest likelihood of new discoveries, based 
on geological evidence, is in the southwest. A possibility of 
finding large deposits in the Appalachians still remains (Brobst 
and Pratt 1973). Principal copper producing states in 1979 were 
Arizona (65%), Utah (13%), New Mexico (12%), Montana (5%), and 
Michigan (3%). Domestic production of copper in 1979 was 1.43 
million metric tons (USBOM 1980). 


Map 2 (Figure 5) and comments pertaining to Maps 4-7, 11. 
Data on deposits of the six metallic minerals -- copper (Map 2), 
gold (Map 4), iron (Map 5), molybdenum (Map 6), nickel (Map 7), 
and silver (Map 11) -- were obtained from the USGS National 
Atlas Minerals File. This computerized file indicates the rela- 
tive amount (high, medium, or low) based on past production, 
current activity, and estimated reserves for deposits within 
mining districts. These data were used to compile the mineral 
maps in The National Atlas of the United States of America (USGS 
1970, pp. 178-180). The recently updated files were provided by 
R. A. Weeks, USGS retired, who compiled the Nationa; Atlas 
minerals maps. 











Mining districts were cross-referenced to counties. Often 
several mining districts occur within a county with each district 
containing deposits of a particular mineral. However, since the 
data set indicates only relative amounts within mining districts, 
it was not possible to classify counties according to relative 
importance. It is unclear whether a county with two medium or 
three low level deposits was as important for future mining 
activity as a county with a single high level deposit. There- 
fore, counties were simply tabulated as having a mineral present 
or not. The maps do not distinguish between major ore deposits 
which may be actively mined, and minor occurrences which may 
never be mined due to economic considerations. 


Additional counties in Missouri containing copper deposits 
of concern to FWS but not shown on Map 2 are listed in Appendix 
C (R. Welford, FWS, Twin Cities, MN, pers. comm.). 
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MAP 2 


Counties containing copper deposits based on 
production and/or known reserves. 








Source U S Geological Survey 1970 (updated to 1979) 





Figure 5. 


Counties containing copper deposits. 
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Geothermal Resources 


The principal use of geothermal energy is in the generation 
of electricity. Other uses are space heating, air conditioning, 
agricultural heating, water desalinization, drying, aquaculture, 
and the processing of paper, diatomite, and salt. Byproducts of 
geothermal energy utilization include dry ice, boron, and 
calcium chloride (Brobst and Pratt 1973; Suter 1978). 


The geothermal resource base is defined as all the heat 
above 15°C in the earth's crust (Brobst and Pratt 1973). Only a 
small fraction of this heat can be properly considered a resource 
as most of the geothermal heat is far too diffuse to ever be 
recovered economically. However, economically useful concentra- 
tions of geothermal energy occur locally in restricted volumes. 
In such "hot spots," high temperatures (65° to 340°C) are found 
in porous rock containing liquid water and/or steam (Godwin et 
al. 1971; Brobst and Pratt 1973). The energy in a geothermal 
reservoir is stored in rocks and to a lesser extent liquid water 
and/or steam-filled pores or factures. The water and steam 
provide the means of heat convection from deep sources to 
shal*ow depths. Where liquid water is present, it is held at 
temperatures above the surface boiling point by the confining 
pressures. Geothermal reservoirs are found in regions of recent 
vulcanism and mountain building and in the deep parts of many 
sedimentary basins (Godwin et al. 1971). The geothermal resources 
of the United States are roughly estimated as being between 10'° 
and 10*° calories (Brobst and Pratt 1973). 


Three types of geothermal resources are or may soon be used 
as energy sources: hydrothermal; geopressured; and hot, dry 
rock. Hydrothermal resources consist of steam or water heated 
by volcanic material that has intruded into the earth's mantle. 
Most of the hydrothermal resources in the conterminous United 
States are located in the tectonically active areas of the west. 
With the exception of the heavily agricultural Imperial Valley, 
California, most of these occur in areas of low population 
density. Geopressured resources consist of trapped hot water 
that has prevented full compaction of the rock formation and 
supports much of the overburden weight. Hot, dry rock resources 
consist of areas with higher than normal heat flow gradients but 
no suitable aquifer (Suter 1978). 
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In general, geothermal energy generation has a far lower 
environmental cost than nuclear or fossil-fuel processes. 
Normal drill pad construction for geothermal operations requires 
2-6 acres. These pads are routinely constructed as multi-wel] 
pads (3-6 wells). Geothermal energy generation produces only a 
fraction of the ucmospheric particulate pollutants as do fossil- 
fuel plants and emits small, non-harmful amounts of Rr’**, a 
radioactive isotope of radon (W. M. Spaulding, Jr., Ecological 
Services, FWS, Washington, DC, pers. comm.). However, carbon 
dioxide, usually the predominant noncondensible gas in geo- 
thermal fluids, may contribute to climatic warming via the 
"greenhouse effect." Toxicity due to hydrogen sulfide is only a 
problem in confined spaces, and conversion to S0.(sulfur dioxide) 
may increase SO2 concentrations downwind. Mercury is also 
present in most geothermal fluids (Suter 1978). Waste heat from 
geothermal resources is a potential thermal pollutant. Some 
hydrothermal 1luids contain high solute concentrations which may 
pose a chemical pollution hazard to surface and ground waters. 
Ground subsidence, due to fluid withdrawal or thermal contrac- 
tion may also occur (Brobst and Pratt 1973; Suter 1978). 


Map 3 (Figure 6). Geothermal resource areas were classi- 
fied as having potential water temperatures greater than 150°C, 
90-150°C, or less than 90°C. The hydrothermal convection systems 
have reservoir temperatures greater than 90°C within 3 km of the 
surface; all of these areas occur in the west. Geothermal areas 
in the west having potential for development were defined from a 
1:2,500,000-scale map (SAI 1980a). If a county had several 
levels of potential resources the county was classified according 
to the hottest resources indicated. The thermal waters (water 
less than 90°C within 1 km of the surface) are potential sources 
of low-grade thermal energy; however, areas favorable for develop- 
ment of these resources are not well defined (Muffler 1979). 
Locations of areas in the east most favorable for discovery and 
development of local sources of low temperature thermal water 
were obtained from USGS Circular 790 (Muffler 1979). 





Other areas in New Mexico containing geothermal resources 
of concern to FWS were defined on the basis of information 
supplied by the FWS Regional Office in Albuquerque, New Mexico 
(Joseph W. Kathrein, pers. comm.). 
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MAP 3 


Counties containing areas tavorable for discovery 
of low temperature geothermal waters 


Counties containing identified hydrothermal convection 
systems with high reservoir temperatures 





Sources: Eastern United States— 
U S. Geological Survey 1979. 


Western United States— 


04 Other counties identified by the 
444 FWS as containing potential resources 














Figure 6. Counties containing geothermal resources. 
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Gold 


Gold has been treasured since ancient times for its beauty 
and permanance and in the twentieth century has emerged as an 
essential industrial metal. Most gold used in industry is in the 
form of metal or metal alloys (175. Gold has been traditionally 
used in the manufacture of jewelry and in dentistry; more recently 
it has been used widely in the aerospace, electronics, and 
computer ind stries (Brobst and Pratt 1973). Specialized gold 
compounds are made for a diversity of uses, for example in 
medicines and glass. Because of the role of gold as the princi- 
pal medium of monetary exchange, about half of the world's 
supply of gold has been immobilized by agreement between major 
industrialized countries (USBOM 1976). This has been a signifi- 
cant factor in the recent soaring gold prices. 


The world production of gold is dominated by the Republic 
of South Africa which annually has produced over half of the 
world's total output over the last 15 years (Brobst and Pratt 
1973; USBOM 1980). Nearly all gold mines in the United States 
are in the west (USBOM 1980), primarily South Dakota, Nevada, 
Utah, and Arizona. About 50 to 60% of United States gold produc- 
tion comes from gold ores, with the remainder being a byproduct 
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Silver, because of 
its association with gold in nature, is a coproduct of virtually 


of copper and other base metal production. 


all gold mining. Gold is also recovered from nickel, copper, 
and platinum mining. Other byproducts and coproducts of gold 
are mercury, zinc, lead, sand and gravel, platinum, palladium, 
tungsten, fluorine, uranium, and osmiridium (USBOM 1976). 





About one-third of domestic gold production comes from a 
deep underground mine in South Dakota operated by the Homestake 
Mining Company. Most of the remainder is produced from open pit 
mines. Placer mining by dredging of large alluvial or marine 
deposits may once again become an important source of gold in 
the future (USBOM 1976). 


Current U.S. gold reserves are estimated at 120 million 
ounces, with an estimated 120 million ounces of other resources 
(USBOM 1976). 

Map 4 (Figure 7). See section on Copper for discussion of 
the map data base. 
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Figure 7, 


Counties containing gold deposits. 
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Iron is an abundant, readily extractable metal and is the 
metal that is most widely used by man. It has strength, hard- 
ness, and durability combined with properties that make possibie 
fabrication into a multitude of forms. Alloying of iron and 
other elements into steels, in which the desirable properties of 
iron are enhanced, has greatly increased its usefulness. Iron 
and steel are used as structural components and mechanical 
elements and in tools, containers, and fasteners (Brobst and 
Pratt 1973). Most of the iron ore not manufactured into iron 
metal and steel is used in the production of heavy-media 
materials, mainly for coal preparation plants, and for cement. 
Smaller amounts are used in the manufacture of ferroal loys, 
paint, high-density concrete aggregate, ferrites, and as a 
mineral additive to animal feeds. Byproducts of U.S. iron 
mining operations include manganese, titanium, phosphate 
(apatite), copper, and smal] quantities of silver and gold 
(USBOM 1976). 


Most iron ore is mined in open pits since most commercial 
ore bodies lie close to the surface and have large lateral 
dimensions. Underground methods are used for mining narrow, 
steeply dipping, or deep ore bodies. However, high costs and 
limited production capacity have reduced the ability of under- 
ground operations to compete with open pit mines (USBOM 1976). 


The United States annually produces more than 80 million 
tons of iron, of which about 80% is from the Lake Superior 


lron 


region (Brobst and Pratt 1973; USBOM 1980; Barr Engineering Co. 
et al. 1980). Identified, economically extractable reserves in 
the United States amount to 4 billion tons, with another 14 
billion tons of identified resources that may become profitable 
under future economic conditions (USBOM 1976). United States 
iron reserves and potential resources are sufficient to meet 
domestic needs for many decades. However, due to economic 
considerations, the United States is a net importer of finished 
steel and iron ore (Brobst and Pratt 1973). 


The environmental problems specifically associated with 
iron ore mining are primarily related to scale: the mines and 
recovery plants are huge. Many open pit mines in the Lake 
Superior region are a mile or more wide, several miles long, and 
several hundred feet deep. Large masses of waste material, 
frequently two to three times that of the ore mined, must be 
disposed of. The waste has been frequently left in unsightly 
piles adjacent to the mine rather than being returned to the 
mine pit. The pits themselves can become manmade lakes if 
proper reclamation methods are employed (Brobst and Pratt 1973). 


Map 5 (Figure 8). 
the map data base. 


See section on Copper for discussion of 





Additional counties in Missouri containing iron deposits of 
concern to FWS but not shown on Map 5 are listed in Appendix C 
(R. Welford, FWS, Twin Cities, MN, pers. comm.). 
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MAP 5 


Counties containing iron deposits based on 
production and/or known reserves. 


Source: US. Geological Survey 1970 (updated to 1979) 














Figure 8, 


Counties containing iron deposits. 
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Kaolin 


Kaolin, or China clay, is a clay-like material approxi- 
mating the mineral kaolinite; the term encompasses the other 
kaolin-group minerals, such as halloysite and dickite. Kaolin 
is a unique industrial material because it is chemically inert 
over a relatively wide pH range, is white, has good hiding power 
when used as a pigment or extender in coated films and filling 
applications, is soft and nonabrasive, has low heat and electri- 
cal conductivity, and costs less than most competing materials 
(USBOM 1976). Kaolin is easily dispersible and can be fired at 
high temperatures without warping or changing color (Brobst and 
Pratt 1973). The major domestic uses for domestic kaolin in 
1979 were as a filler or coating for paper (43%), as refrac- 
tories (15%), and in the manufacture of rubber (9%) (USBOM 
1980). Minor uses include pottery, dinnerware, stoneware, white 
cement, catalysts in petroleum cracking (Brobst and Pratt 1973), 
fiberglass, paints, and plastics (FWS 1977a). In some locations, 
silica glass sand, muscovite, and bauxite are byproducts or 
coproducts of kaolin mining (Brobst and Pratt 1973; USBOM 1976). 





Domestic production of kaolin in 1979 was about 8 million 
tons (USBOM 1980). Georgia and South Carolina are the major 
producers, with smaller quantities produced in Alabama, California, 
Florida, Idaho, North Carolina, Pennsylvania, Texas, and Utah. 
Reserves of kaolin in the coastal plain of Georgia, Alabama, and 
Mississippi are estimated to contain more than 300 million tons 
while other deposits are scattered throughout the Appalachian 
region. The nation's total kaolin resources, which contain a 
much higher percentage of impurities than the reserves, are 
estimated to be at least 5 billion tons. These resources include 
deposits in North Carolina, California, Washington, Idaho, Utah, 
and Nevada (Brobst and Pratt 1973). 


Most kaolin is surface-mined, thus introducing the potential 
for aesthetic impacts, dust, and sedimentation in surface waters. 
Some kaolin deposits are exploited by hydraulic mining and 
dredging. Recovery is near 100% of the mineable beds in open 
pit mines, and the waste-to-kaolin ratio is generally about 7:1 
(USBOM 1976). 





Limestone and Dolomite 


Limestone is composed of the mineral calcite (CaCo,) and 
dolomite is composed of the mineral dolomite (CaMg(C0,) 2). 
However both are called limestone by the industry, and interme- 
diate varieties are not distinguished. Some newly deposited 
limestone is composed of the mineral aragonite, which has the 
same chemical formula as calcite and gradually changes to calcite 
over time. Calcite and dolomite commonly occur in the same rock, 
but generally one predominates in any one stratigraphic layer 
(Brobst and Pratt 1973). 


Limestone is used chiefly in the production of construction 
stone, which consumed nearly two-thirds of U.S. limestone produc- 
tion in 1969, and portland cement, which consumed about 15% of 
domestic production. Fluxes, for blast and open-hearth furnaces, 
and the manufacture of lime consumed.another 5% each, while 
agricultural limestone accounted for about 4% of consumption 
(Brobst and Pratt 1973). Limestone is also used in the manufac- 
ture of glass and for sulfur dioxide removal from stack gases at 
power plants (NAS 1980a). More than 628 million tons of 1ime- 
stone and dolomite were used in the United States in 1969 (Brobst 
and Pratt 1973). 


Limestone and dolomite formations are widespread in the 
United States, and nearly every state has deposits that are 
adequate for construction and other uses not requiring chemically 
pure stone. High-purity carbonate rock formations are far less 
widely distributed than impure carbonate rocks. However, some 


high-purity formations are widespread, occurring in mineable 
thicknesses nearly continuously over areas of many hundreds, and 
sometimes thousands, of square miles. Limestone resources are 
large and are expected to supply domestic needs for hundreds, or 
even thousands, of years (Brobst and Pratt 1973). 


Exploitable limestone and dolomite formations occur most 
extensively in the slightly deformed rocks of the mid-continent, 
especially in Kentucky, Tennessee, Missouri, and states adjacent 
to the Great Lakes. Furthermore, in the Appalachian Plateaus 
and the plateau regions of the western United States there are 
relatively flat layers of limestone and dolomite at mineable 
depths over wide areas. High purity limestone is found in 
central Pennsylvania, western and southwestern Virginia, and the 
eastern panhandle of West Virginia. The eastern panhandle of 
West Virginia also contains deposits of high-purity dolomite, as 
does western Ohio, which is the chief source of high-purity 
dolomite (Brobst and Pratt 1973). Limerock is also being mined 
extensively in south Florida in the conservation area between 
Miami and the Everglades (Ronald J. Haynes, Regional Office, 
FWS, Atlanta, GA, pers. comm.). 


The environmental impacts of limestone exploitation are 
essentially the same as those associated with sand and gravel 
mining. In addition, there is evidence that mining operations 
involving carbonate rocks may cause elevations in alkalinity of 
surface waters (NAS 1980a). 





Molybdenum 


Molybdenum is important as an alloying metal, imparting 
increased hardness, toughness, and corrosion resistance to iron, 
steel, and stainless steel. It is an essential alloying metal 
in the manufacture of superstrength steel for heavy construction, 
such as in skyscrapers and bridges. A small percentage of 
molybdenum is used as molybdenum metal and in pigment, catalysts, 
agriculture, chemicals, and lubricants (Brobst and Pratt 1973). 
Molybdenum is mined by open pit and a variety of underground 
methods (USBOM 1976). 


Molybdenum is virtually the sole metal of which the United 
States is a net exporter (Brobst and Pratt 1973). Domestic 
production in 1979 was just over 140 million pounds (USBOM 1980) 
amounting to about 60% of the world's production (Brobst and 
Pratt 1973). Domestic consumption in 1970 was approximately 74 
million pounds (USBOM 1980). 


About half of the world's molybdenum resources are in the 
United States. Most of the identified resources in the United 
States occur in Colorado and New Mexico (Brobst and Pratt 1973). 
The total identified resources in the United States amount to 
approximately 35 billion pounds (Brobst and Pratt 1973; USBOM 





24 





1976). Large quantities of molybdenum are probably still hidden 
in areas of known deposits. An estimate of such hypothetical 

resources amounts to about 1 billion tons worldwide, with about 
500 million tons located in the United States (Brobst and Pratt 


1973). 


Molybdenum does not occur in nature in a pure metallic 
state. It is found only in combination with other elements such 
as sulfur, oxygen, tungsten, lead, uranium, bismuth, iron, 
magnesium, cobalt, vanadium, and calcium. Minerals of current 
economic importance are molybdenite (molybdenum disulfide, MoS, ) 
and to a lesser extent ferimolybdite (FeMo0,H,0) and jordisite 
(amorphous molybdenum disulfide) (Brobst and Pratt 1973). 
Molybdenum is recovered as a byproduct of copper, tungsten, and 
uranium ores; and iron, rare earths, sulfur, tin, and tungsten 
are byproducts of molybdenum ores (USBOM 1976). Presently about 
25% of United States molybdenum is produced as a byproduct of 
copper mining (Brobst and Pratt 1973). 

Map 6 (Figure 9). See section on Copper for discussion of 
the map data base. 
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Figure 9, 


Counties containing molybdenum deposits. 





More than 90% of nickel is used in the form of metal (USBOM 


1976). The greatest value of nickel is in alloys with other 
elements where it adds strength and corrosion resistance over a 
wide range of temperatures. 
of the iron and steel industry (Brobst and Pratt 1973), the 
manufacture of superalloys for use in aircraft, and the produc- 
tion of various salt water resistant alloys for use in ship 
building. Nickel is also used in batteries, dyes and pigments, 
insecticides, and catalysts. Byproducts and coproducts of 
nickel production include copper, platinum, cobalt, silver, 
gold, palladium, iridium, osmium, rhodium, ruthenium, selenium, 
tellurium, iron, ammonium sulfate, and urea (USBOM 1976). 


Nickel is mined bv open pit and underground methods. The 
only domestic primar’ nickel producing mine in 1979 was an open 


As such it is an essential component 





Nickel 


pit mine in Riddle, Oregon (Douglas Co.), although some nickel 
is produced as a copper byproduct and from secondary sources 
such as scrap metal (USBOM 1976, 1980). 


U.S. reserves of nickel are small; over 70% of consumption 
is imported (USBOM 1980). Identified, economically recoverable 
reserves in the United States total about 200,000 tons, essen- 
tially entirely at the Riddle, Oregon, deposit. Other identi- 
fied resources which may become economically recoverable in the 
future total about 15 million tons. Ocean nodules may also 
represent a potential resource if processing and mining technolo- 
gies are developed (USBOM 1976). 

Map 7 (Figure 10). See section on Copper for discussion of 
the map data base. 
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Figure 10. Counties containing nickel deposits. 
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Oil Shale/Tar Sands 


Among the materials from which synfuels (synthetic organic 
products) can be made are oi] shale and tar sands. Oi] shale is 
a fine-grained sedimentary rock containing kerogen, an organic 
substance similar to the materials which have produced naturally 
occurring oil and gas. High-grade shale can yield 35 gallons or 
more per ton of shale and may also yield recoverable sodium 
bicarbonate, sodium carbonate, and aluminum (Brobst and Pratt 
1973; Rickert et al. 1979). Tar sands are porous sandstones 
containing viscous to solid petroleum unrecoverable by conven- 
tional methods (Rickert et al. 1979). Although previously not 
economically viable, oi] shale and tar sand ventures may soon 
become practical due to the rising demand for new energy sources 
(Brobst and Pratt 1973). 


Oi] shale and tar sand deposits are found in all but a few 
states, however the resources of economic interest are concen- 
trated in the Green River Formation of Colorado, Utah, and 
Wyoming (Brobst and Pratt 1973; Rickert et al. 1979; NAS 1980b). 
The eastern Devonian black shale, especially outcroppings, is 
thought to have good potential as an energy resource. The 
eastern deposits have the advantage of greater water availabi- 
lity for the mining process. Identified resources of shale oi] 
in the United States are estimated at 2 trillion barrels in 
shale yielding greater than 15 gallons of oil] per ton of shale 
(Brobst and Pratt 1973; Rickert et al. 1979). Between 400 and 
600 billion barrels of the reserve are believed to be recover- 
able (Dick and Wimpfen 1980). The estimated amount of recover- 
able oi] in the Green River Formation is nearly equal to the 
estimated total of proved and undiscovered resources of conven- 
tional petroleum in the United States (NAS 1975). The estimated 
reserve of tar sand oi] in the United States is 29 billion 
barrels (NAS 1975; Rickert et al. 1979). 


At present, there is no commercial production of tar sand 
Oi] in the United States (Rickert et al. 1979), however similar 
deposits in Canada are being mined by the open-pit method (Dick 
and Wimpfen 1980). Oi] shale also can be mined by conventional 
surface mining procedures. However to eliminate the disposal 
problem associated with surface processing -- which produces 
large volumes of solid waste -- several underground (in situ) 
methods have been proposed. One method involves fracturing the 
rock, introducing heat to liquefy the kerogen, and removal of 
the oi] via wells (Rickert et al. 1979). Modifications of this 
method have also been proposed. Futhermore, formation of po- 
tentially hazardous chemicals in the underground retort poses a 
serious threat of ground water pollution (NAS 1979). 


Because mining of oi] shale and tar sands is linked with 
on-site processing for recovery of oi], environmental problems 
associated with development of these minerals are somewhat 


unique. Unusual liquid, gaseous, and solid wastes may be 
produced, and the waste disposal and processing will require 
significant amounts of water (Rickert et al. 1979), further 
taxing the already overburdened western water supply. Water 
consumed by an oil] shale processing facility probably would 
range from 1.5 to 4 barrels of water (possibly less for true in 
situ processing) per barrel of oil, depending on the location 
and the technology used. If water used for reclamation, power 
generation, and disposal of processed shale is included, up to 5 
barrels of water per barrel of oi] may be consumed. Consumption 
of 3 barrels of water per barrel of 011 is realistic average 
estimate for surface processing (NAS 1980b). 


Leachates, whether from in situ or surface operations, may 
cause a reduction in water quality. Futhermore waste water 
produced during retorting typically contains high concentrations 
of organic chemicals. The large land area required for solid 
waste disposal will alter existing land uses and wildlife habitats. 
Deer populations, which migrate seasonally over wide areas, will 
be particularly affected. Air pollutants for which no standards 
yet exist, such as arsenic, mercury, and selenium, may also be 
produced, along with carbon monoxide, hydrocarbons, nitrogen 
dioxide, sulfur dioxide, photochemical oxidants, and particu- 
lates. Large quantities of carbon dioxide would also be produced, 
potentially contributing to climatic warming due to the 
"greenhouse effect" (NAS 1979). Other potential environmental 
problems associated with oi] shale/tar sands development are 
landslides, erosion and sedimentation, subsidence, disruption of 
aquifers, and acid mine drainage (Rickert et al. 1979). 


Map 8 (Figure 11). The locations of the western deposits 
were determined by a 1:2,500,000 scale map of the area (SAI 
1980b). Two reports (Janka and Dennison 1979; Booz-Allen & 
Hamilton Inc. 1980) were used to define the location of counties 
in the east containing outcroppings of the Devonian black shale. 
The reports contained small scale state maps defining the areas. 
When both reports had maps for the same state, the maps were 
nearly identical. The maps also showed areas of Sevonian shale 
underlying younger rocks, though these areas were not included 
because of *»xe lower probability of their being mined in the 
near future. 





Locations of tar sands were determined from a study 
(Baughman 1978) that identified the counties containing deposits 
or included state maps showing the tar sand deposits. 


Additional counties in Indiana containing 01] shale deposits 
of concern to FWS but not shown on Map 8 are listed in Appendix 
C (R. Welford, FWS, Twin Cities, MN, pers. comm.). 
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Figure 11. Counties containing oi] shale and/or tar sands deposits. 








Peat 


Peat is a partially decomposed plant matter that has accumu- 
lated underwater or in a water-saturated environment. It is 
usually composed of 10% solid matter and 90% water. Although 
not classified as a coal, peat is the initial stage in the 
formation of coal from buried plant matter and was formerly used 
in the United States, and is still used in Europe, as a fuel. 
Since it cannot compete with the other more efficient fuels on 
the U.S. market, virtually all peat consumed domestically is 
used for agricultural and horticultural purposes. Ninety percent 
of domestic peat sold in 1974 was for domestic soil improvement 
to be used specifically in landscaping, as a base for lawns and 
golf courses, for mulching and improving soils, and by nurseries 
and greenhouses. Other potential uses of peat are as a filter- 
ing agent to remove pollutants from water, as an absorbant in 
oil spill cleanup, as a light and insulative building material, 
and ‘s a raw material for wood alcohol distillation (USBOM 
1976). 


Virtually all peat in the United States is extracted by 
machinery; however, methods and equipment differ greatly depending 
on the characteristics of the deposits. In general, the peat is 
either cut out of or scraped from the surface. Most operations 
employ conventional excavating and earthmoving equipment, sometimes 
modified specifically for extracting peat. Where it is impracti- 
cal to di .in a peat deposit which is covered by water, specially 
adapted equipment, such as dredges and clamshells, is used 
(USBOM 1976). 


The peat resources of the conterminous United States are on 
roughly 19 million acres (FWS 1977b) in 42 states and amount to 
13.8 billion tons. Approximately 90% of this total is located in 
Minnesota, Wisconsin, Michigan, and Florida. More than half of 
the resources in the conterminous United States are located in 
Minnesota with recoverable reserves estimated at almost 7 billion 
tons covering more than 5 million acres. More than three-fourths 
of the Minnesota peat resource are located in Beltrami, Koochiching, 
Itasca, and St. Louis counties in the northern portion of the 
state (USBOM 1976). Only 2.7%, or approximately 200,000 acres, 
of the peatland acreage in Minnesota is currently being used 
(FWS 1977b). It should also be noted that the cool moist climate 
and irregular terrain of Alaska favor the formation of all types 
of peat deposits (Brobst and Pratt 1973). 


Estimated United States peat production in 1979 was 880 
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tons. Domestic peat production is concentrated in Michigan, 
Florida, and Illinois, in order of volume. These three states 
account for about 60% of the total U.S. output, with roughly 30% 
of total production in Michigan (USBOM 1980). Indiana, Pennsyl- 
vania, and New Jersey also produce significant amounts. About 
one-third of the peat consumed in the United States is imported, 
with _— supplying approximately 95% of that amount (FWS 
1977a). 


Peatlands are part of a group of wetlands as classified by 
the U.S. Fish and Wildlife Service (Cowardin et al. 1979). As 
such they are very important wildlife habitats. For example, 
the Minnesota peatlands support populations of waterfowl, muskrat, 
beaver, and river otter, and they are very important habitat for 
spruce grouse, ruffed grouse, sharp-tailed grouse, bear, moose, 
timber wolf, bobcat, and lynx (FWS 1977b). Thus, extensive 
development of peatlands has a potential for significant impacts 
on wildlife due to habitat alteration. 


Map 9 (Figure 12). Locations of Class I and II peat resources 
were determined from a series of small scale state maps contained 
in two reports (King et al. 1980; Radian Corp. 1980). The nine 
States included in these reports contain the majority of peat 
resources in the conterminous United States. The reports define 
three classes of peat deposits. Class I areas have the highest 
potential for "fuel grade" peat which occurs in significant 
quantities to supply the needs of a large facility such as a 
250-million cubic feet-per-day synfuels plant. The deposits 
usually cover areas greater than 200 square miles. Class II 
areas have known peatlands but the areal extent and depth are 
not as promising as Class I areas. The deposits generally cover 
20 to 200 square miles and contain enough peat to support a 
60-megawatt steam electric plant. Class III areas may possibly 
contain sufficient quantities of fuel grade peat to supply the 
small technologies. These deposits generally occur in isolated 
patches of less than 20 square miles in size. Class III areas 
were not included in this study due to their lower probability 
of significant mining in the near future. A county was classi- 
fied as Class I or II if approximately 5% or more of the county 
was covered by one of the regions. Class I areas were given 
priority over Class II if both occurred within a county. Often 
the reports contained comments that identified additional counties 
as containing important peat deposits; these counties were also 
included in the data set. 
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Figure 12. 


Counties containing Class I and/or Class II peat resources. 


31 








Phosphate 


Phosphorus, along with nitrogen and potassium, is an essen- 
tial element for plant growth, but it tends to be less abundant 
than nitrogen and potassium, especially in heavily cropped or 
thoroughly leached soils. Thus it is not surprising that about 
70% of domestic consumption of phosphate rock is in fertilizer 
production. The fertilizer industry will continue to be the 
major consumer since there is no substitute for phosphorus as a 
plant food. Phosphate is also used in animal feed supplements, 
detergents, electroplating and metal polishing, insecticides, 
medicines, and incendiary bombs (Brobst and Pratt 1973). 


Most U.S. phosphate rock contains recoverable amounts of 
fluorine for use in water treatmeri and conversion into metal 
fluxes. Florida and western phosphate rock contain from 0.1 and 
0.4 pounds of uranium per ton, 24¢ western deposit: may also 
contain recoverable vanadium (JSBOM 1976). 


The total U.S. phosphate rock production in 1979 was approxi- 
mately 50 million metric tons (approximately 55 million a 

79% of which comes from Florida. North Carolina produces about 
9% of U.S. phosphate rock, Tennessee 4%, and fields in Idaho, 
Alabama, Montana, and Utah contribute 8% of the total. The 
United States is a net exporter of phosphate rock (USBOM 1980). 


Known recoverable U.S. phosphate rock reserves as of 1973 
were estimated at 2.5 billion tons, with another 4.5 billion 
tons of identified resources that may become economically recover- 
able in the future. At current levels of production, the commer- 
cial deposits in Tennessee are expected to be depleted by 1990. 
Reserves in Idaho, Montana, Utah, and Wyoming are expected to 
continue production into the twenty-first century. The large 
reserves in Florida are capable of supporting maximum production 
levels until 1995 after which they will be depleted; those in 








North Carolina are expected to continue maximum production after 
that date (USBOM 1976). 
Phosphate rock is strip mined except for two underground 

operations in Montana. In Florida and North Carolina the land 
must often be drained before mining, and the phosphate-bearing 
matrix is slurried in sluice pits and then pumped to a washing 
plant. Florida hard rock is not currently mined for phosphate 
(USBOM 1976). 


Use of water in phosphate mine dewatering and processing 
has lowered the regional water table in Florida by as much as 40 
feet, with some disruption of watercourses, destruction of 
wetlands, and deterioration of water quality. There is also a 
threat of contamination by radioactive elements associated with 
phosphate deposits. The waste clays, or slimes, from phosphate 
mining also pose a problem. Approximately two-thirds of the 
area mined for phosphate in central Florida since the 1940s has 
been covered by ponds containing slimes. Slimes cannot be 
economically reduced in volume and take decades to solidify. 
The best method for dewatering involves impounding the slimes 
above ground, but there is always a risk of dike failure. The 
slimes themselves, once stabilized, can be used only for farming, 
grazing, or light construction, as they are structurally weak at 
depth thas 1979). 


Map 10 (Figure 13). Phosphate deposits were identified 
from the Bureau of Mines series of State Mineral Profiles (USBOM 
1979). Deposits identified in these publications generally 
reflect past and current activity or deposits tnat have a high 
potential for future mining. The data recorded indicates the 
presence of a deposit and does not distinguish the current or 
future importance. 
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Figure 13. Counties containing phosphate deposits. 











Sand and Gravel 


Sand and gravel are geologically defined as unconsolidated 100 largest operations in the United States as of 1970, and most 
mineral and rock particles that in most cases have been trans- of the remainder are east of the Mississippi River in the northern 
ported by water and abraded so that their edges are rounded or States (Brobst and Pratt 1973). The United States is a net 
dulled (NAS 1980a). Sand is defined as material composed primar- exporter of sand and gravel (USBOM 1980). 
ily of silica and within the size range of 0.0625 to 2 milli- 
meters; sand is also used to describe fine particles of rocks, The total sand and gravel resources of the United States 
minerals, slag, and other materials. Gravel consists of naturally are literally inexhaustible, however their geographic distribu- 
occurring rock particles in the size range of 4 to 64 milli- tion and quality often preclude economic usefulness (USBOM 
meters in diameter. Granules, or "pea gravel," make up the size 1976). By 2000, the economically recoverable resources may 
range from 2 to 4 millimeters (USBOM 1976). barely meet the demand. The most important sources of sand and 

gravel are river channels, flood plains, and glaciated terrain; 

Sand and gravel are important in virtually all construc- however, as these become depleted, marine and lake environments 
tion, and the construction industry accounts for about 95% of could become important. A major problem currently faci, the 
all domestic consumption of sand and gravel (Brobst and Pratt industry is land-use conflict: land with potentially valuable 
1973; FWS 1977a; NAS 1980a). Most is used in portland cement or sand and gravel deposits is presently more valuable for building 
asphaltic concrete, as general fill, and as a base under high- development and is thus removed from future mineral production. 
ways (NAS 1980a). Minor uses include railroad ballast and snow Development of low-cost transportation may be essential for the 
and ice control (USBOM 1980). The two components of the product utilization of remote deposits (Brobst and Pratt 1973). 
also may be used separately. Of the two, sand has a wider range 
of uses, for example: in architectural structures; mortar; Sand and gravel are usually loose materials and thus are 
plaster; and all forms of road and pavement construction. excavated without blast’ (NAS 1980a). The two basic methods 
Industrial grade sands are essential in glass manufacturing, are dredging, for deposit: that are below the water table, and 

undry operations, chemical and metallurgical processers, and open pit excavation (USBOM 1376). Thus, the environmental 
as abrasives. Byproducts and coproducts of sand and gravel impacts include those typical of open pit methods such as noise, 
production are almost nonexistent. Only small amounts of gold dust, and aesthetic effects. Excessive dust in some quarries 
and silver are recovered (USBOM 1976). can be a problem, especially if minerals such as asbestos are 
present. Dredging, which is widely practiced in major rivers 

Domestic sand and gravel production in 1974 was approxi- such as the Mississippi, Missouri, and Ohio, causes increased 
mately one billion tons (USBOM 1976) and is the largest nonfuel sedimentation and can greatly alter aquatic habitats (NAS 1980a). 
mineral industry, in terms of volume, in the United States Because of the virtual absence of sulfides and salts in sand and 
(Brobst and Pratt 1973). Because of the local availability of gravel deposits, water discharged from the mine sites contains 
both sand and gravel, and the high costs of transportation, no significant concentrations of dissolved heavy metals or other 
there results a fragmented industry with small installations toxic constituents (NAS 1979). Beneficial effects of sand and 
located in and near populated areas (FWS 19772). The five leading gravel excavations include: creation of water bodies for storage 
construction sand and gravel producing states in 1979 were or recreation; flood control; creation of migratory and cliff 
California, Alaska, Texas, Ohio, and Michigan (USBOM 1980). The nesting bird habitat; and industrial or housing sites (NAS 
San Francisco Bay and Los Angeles areas accounted for 27 of the 1980a). 
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Zinc is a ubiquitous minor element in the earth's crust and 
is a neccessity to modern living (Brobst and Pratt 1973). It 
was first called false silver about 2,000 years ago, undoubtedly 
due to its bluish-white color (USBOM 1976). Major uses of zinc 
in 1979 were in galvanizing of iron and steel products (40%), 
zinc-base alloy die castings (29%), brass and bronze (14%), zinc 
oxide (12%), and other uses (5%) including rolled zinc metal. 
Major industrial consumers of zinc in 1979 were the manufacture 
of construction materials (40%), transportation equipment (26%), 
electrical equipment (12%), and machinery and chemicals (10%). 
About one-half of the consumption was in Illinois, New York, 
Ohio, and Pennsylvania (USBOM 1980). Byproducts and coproducts 
of zinc include .old, silver, copper, lead, fluorspar, and man- 
ganese. In fact, many important zinc mines in the United States 
were initially lead or lead/silver mines. The host rocks in 
Tennessee, Virginia, and the Upper Mississippi Valley are 1lime- 
stone and dolomite, and large quantities of the tailings are 
sold as agricultural limestone or crushed stone (USBOM 1976). 


The principal methods for mining zinc are room and pillar 
(excavating chambers in a gently sloping ore body and leaving 


Zinc 


pillars of rock to support the roof), shrinkage (successively 
mining flat or inclined cuts or slices progressing upward from a 
haulage level), cut and fill, and square pit. Except for a few 
mines in Canada, open pit and block caving methods have not been 
extensively used (USBOM 1976). 


Zinc production in the United States in 1979 was approxi- 
mately 260,000 metric tons (approximately 287,000 tons). Major 
producing states were Tennessee (31%), Missouri (23%), New 
Jersey (12%), and Idaho (12%) (USBOM 1980). Identified, eco- 
nomically extractable reserves of zinc in the United States 
amount to 30 million tons, with another 20 million tons which 
may become economically recoverable under future economic condi- 
tions. The largest demonstrated reserve is in the southeast 
Missouri lead district where zinc is a coproduct of lead; the 
next largest is in eastern and middle Tennessee. Other states 
with notable reserves are Maine, New Jersey, New York, 
Pennsylvania, Virginia, Illinois, Wisconsin, Idaho, Montana, 
Washington, Arizona, California, Colorado, New Mexico, and Utah 
(USBOM 1976; Barr Engineering Co. et al. 1980). 





Silver 


Silver, a critical element in our national economy, is a 
major industrial metal, the physical properties of which make it 
desirable for a variety of uses. It is extremely ductile and 
malleable, it has the highest electrical and thermal conduc- 
tivity of all metals, its compounds are highly photosensitive, 
and it is stable in air and water except for tarnishing when 
exposed to sulfur compounds. Adequate, low-cost substitutes are 
very difficult to find (Brobst and Pratt 1973). 


The largest single use of silver in 1979 was in the photo- 
graphic industry which accounted for 39% of consumption (USBOM 
1980). Photography is based almost entirely on light-sensitive 
silver halides derived from silver nitrates and related com- 
pounds which provide unsurpassed ange clarity. Processes that 
do not require silver have been developed for black and white 
photography, but they are not adaptable to color films (USBOM 
1976). Other major users of silver are: electrical and elec- 
tronic components, 25%; sterlingware and electroplated silver- 
ware, 15%; and brazing alloys and solders, 8% (USBOM 1980). The 
remaining silver consumed includes the manufacture of jewelry, 
arts, and crafts, and use in medicines, dentistry, mirror backing, 
we catalysts, coinage, and nuclear control rods (USBOM 
1976). 


Due to its economic and industria] importance, and the 
general lack of adequate low-cost substitutes, the United States 
and the rest of the free world are confronted with the long-range 
problem of a serious imbalance between consumption and new 
production (Brobst and Pratt 1973). In 1979, estimated U.S. 
imports of silver amounted to 45% of consumption, and, as of 
1973, a major worldwide imbalance of more than 100 million 
ounces of silver per year existed between production and consump- 
tion. The deficit between domestic production and consumption 





formerly was partly filled by releases from U.S. Treasury stocks, 
but these reserves are now depleted. This deficit must be made 
up from liquidation of private stocks, reclaimed silver, imports, 
increased new production, or use of substitutes for silver 
(Brobst and Pratt 1973). 


Domestic silver production in 1979 was estimated at 38.3 
million troy ounces. Major producing states were: Idaho, 48%; 
Arizona, 19%; Colorado, 8%; and Utah, Montana, and Missouri, 20% 
(USBOM 1980). Identified United States silver reserves are 
estimated to be 1.5 billion troy ounces. Geological evidence 
predicts another 4.2 billion ounces of other silver resources 
(USBOM 1976). 


Depending on the characteristics of the deposit, silver is 
mined by open pit methods or subsurface shafts and drifts (USBOM 
1976). Approximately 66% of primary silver production in the 
United States was a byproduct of copper, lead, and zinc mining 
(USBOM 1980). In fact, about two-thirds of the world's silver 
reserves and resources are a byproduct of copper, lead, zinc, 
and sulfide production, while veins in which silver is the main 
coproduct supply the remaining reserves and resources. Silver 
is also commonly found with gold, but this accounts for only 1% 
of domestic production. Within the United States, the only 
other important byproduct of silver mining is antimony, which is 
foun! in the Coeur d'Alene area in Idaho tusBoM i976). 


Map 11 (Figure 14). See section on Copper for discussion 
of the map data base. 





Additional counties in Missouri containing silver deposits 
of concern to FWS but not shown on Map 11 are listed in Appendix 
C (R. Welford, FWS, Twin Cities, MN, pers. comm.). 
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Figure 14, Counties containing silver deposits. 











Uranium 


Uranium is a silvery-white metal that consists of three 
semistable radioactive isotopes -- U*9*, U295, U254, The 
fission of U235 releases large amounts of energy making it a very 
important energy source for use in nuclear reactors. One pound 
of U,0, (processed ore) produces the heat equivalent of about 
eight tons of coal (Brobst and Pratt 1973), Byproducts and 
coproducts of uranium include vanadium, molybdenum, copper, 
gold, rare earths, and yttrium, Uranium is also a byproduct of 
wet-process phosphoric acid in phosphatic fertilizer production 
in central Florida (USBOM 1976), 


At the end of 1971, the identified recoverable resources in 
the United States totaled 273,000 tons of U,0,. Domestic hypothe- 
tical recoverable resources as of that date are estimated to 
total about 500,000 tons. Other resources were deemed not 
economically recoverable by 1972 technologies (Brobst and Pratt 
1973). Most known United States uranium resources are located 
in the west, as are all operating mills and mills planned for 
operation by 1983. Through 1977 the western portion of the U.S. 
has accounted for $9% of U,0, production, 100% of the reserves, 
and 93% of the potential resources. Production for meeting 
uranium needs by the year 2000 will be centered primarily in 
New Mexico and Wyoming, and to a lesser extent in Utah (Horak 
and Olson 1980), 


In general, uranium mining involves conventional open pit 
or undergrour’ mining techniques (USBOM 1976). These processes 
are estimate’ = account for 87% of U,0, production in the year 
2000, while Suiution mining is expected to account for 5%. It 
is estimated that mining of uranium up to the year 2000 will 
have disturbed approximately 53,100 hectares (132,750 acres). 
When exploration, milling, and tailings are included, the esti- 
mated total land disturbed will be 828,000 hectares (2,070,000 
acres). However, 92% of this total will be from exploration and 
is considered minor and temporary (Horak and Olson 1980). 


One of the breakdown products of U?3® is Rn?22, a radio- 
active isotope of radon. Rn?22 breaks down to metals which are 
easily deposited in the respiratory tract or otherwise absorbed 
by organisms. Radiation effects on the biota include mortality, 
chromosomal aberrations, and reduced fecundity. Ruminants are 
particularly susceptible to radioactive exposure from contami- 
nated plants which can absorb radioactive substances via root 
systems or via atmospheric fallout. In addition selenium and 


vanadium from uranium mines can be accumulated by plants. 
Drinking water for wildlife may also contain elevated radioac- 
tivity thorak and Olson 1980). 


Precipitation on ore and waste rock piles and on exposed 
rock surfaces can produce runoff with leached uranium, radium, 
selenium, molybdenum, vanadium, increased acidity, and diverse 
salts (NAS 1979; Horak and Olson 1980). 


In situ solution mining as practiced in several Texas and 
Wyoming operations (NAS 1979) should not directly affect aquatic 
resources as wastes are usually disposed of in bottom-sealed 
evaporation basins. However, aquatic resources potentially may 
be affected due to groundwater contamination via seeps and 
springs (Horak and Olson 1980). Radon in exhaust air from 
underground mines or wind-borne particulates from surface mines 
and waste piles may degrade air quality (NAS 1979). Dust may 
also contain radioactive uranium, thorium, and radium, and trace 
elements such as arsenic, lead, selenium, and vanadium. This 
may ca.se localized effects such as irritation of animal mucous 
membranes (Horak and Olson 1980). 


Reclamation of lands in the west mined for uranium is 
hampered by low precipitation, high evaporation and transpira- 
tion, a short growing season, and poor soil. Uranium tailings 
arc usually very fine and difficult to stabilize. Overburden or 
interburden spoils can be acidic making revegetation very diffi- 
cult (iiAS 1979), 


a 12 (Figure 18). Uranium resources were defined using 

the 1 map comp y the National Uranium Resource Evalua- 
tion (NURE) project (USDOE 1980, p. 15). The map shows loca- 
tions of uranium deposits based on the reliability of the infor- 
mation, In this study, county occurrences of "probable and/or 
possible potential resources" were not included. Counties 
included contain either known reserves or potential resources. 
The potential resources include probable deposits (those occurring 
in known productive uraiium areas) and possible deposits (those 
in which the formations or geological setting are favorable for 
uranium deposits) (USDOE 1980, p. 2). The resulting county-level 
map was compared against a map depicting productive uranium 

mines (SAI 1980c). There was generally good agreement except 

for some isolated occurrences and mines outside of the regions 
shown on the USDOE map. 
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Figure 15. Counties containing uranium deposits. 
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Appendix A 


1980-61 U.S. PISH € WILDLIFE SERVICE INPORTANT RESOURCE PROBLEAS (* IRP NOT INCLUDED IN THIS STUDY). 
IRrP TRP_DESC 


Steeliead Trout, Chinook & Sockeye Salson - Colusbia Basin 
Endangered Species (several) - South Plorida Wetlands 6 Keys 
Bndangered Rails and Tera - Californie Coastal Getlaads 
Endangered Birds/figretory Birds - Texas Gulf Coast 
Rigratory Waterfowl 6 Other fig. Birds - Lower Siss. River 
figratory Waterfowl - #3. Dakota, S. Dakota, Aian. 

Migratory Waterfovl - Coastal Sarshes Louisiana 

figcatory Waterfowl - Central Valley Califorsia 

Arctic 6 As. Peregrine Palcom - HN. Slope & Int. Alaska 


S@iAVsawna 


10 ° acid Rain Ispacts - Nationwide 

1 Preshvater Fishes & Pish Habitat - Great Lakes 

12 figratory Birds/Endangered Species - Nebraska 

13 Endangered Pish - ppper and Lower Colo. River 

18 Anadrosous Fish (Striped Bass & Shad) - Chesapeake Bay 

18 ° figratory Birds - Lead Poisoning 

16 * Waterfowl Disease (Avian Cholera & DVE) - Nationvide 

"7 Steelhead Trout & Chinook Salgon - Sacramento/San Joaquin Basins 
18 Salson € Steelhead Trout - Klamath fasin, ¥. Coast Streams, CA, OR 
19 Bavangered Birds (Bald Beagle) - Lover 88 States 

20 * Endangered Birds - Hawaiian & Trust Territories 

21 figratory Birds - Rio Grande Valley 

22 Anadrosous Fishes (PCB/PCBFP) - Hudson River 

23 Endangered Kirtlands Warbler 

28 Endangered € Other Species - Barrier Islands, East & Gulf Coast 
25 Endangered Species, Western Coal Development Iapacts - West 

26 Anadrogsous Pish, Atlantic Salson and Shad - New 2agland 

27 Nigratory Waterfowl, Diving Ducks - Atlantic 6 Hiss. Plyways 

28 Migratory Birds - Lower Cclorado River Basin, Arizona 

29 Black Dack - Coastal fid-Atlantic 

30 Endangered California Condor - S. Calif. fountains 6 Valley 

31 Migratory Waterfowl 6 Harine Birds - Coastal Washington & Oregon 
32 figratory Waterfowl - Coastal Marshes, HC and SC 

33 * Bald Eagle - Southeastern Alaska incl. Chilkat River Valley 

38 fiigcatory Waterfowl, Category 11 - Great Lakes 

35 figratory Waterfowl & other Migr. Birds - Klamath Basin of OR & CA 
36 Black Deck - New Eagland 

37 * farine fasnals ~ Borth Slope & Western Alaska 

38 Endaugered Species (several) - Coastal GA, SC & IC 

39 Pacific. Salgson, Steelhead - Puget Sound 

80 Pacific Salsom - Southeast & Southcentral Alaska 


° 

s Anadrosous/Resident Preshwater Pishes - Alaska Pen./Bristol Bay 

82 * figratory Waterfowl - orth Slope/Beaufort Sea, Alaska 
* Bxotic Pish Iepact - Nationvide 

a4 Endangered Species, Cool- & Coldwater Fish - Cusberland Plateau 


85 * figratory Waterfowl - H.B. Gulf of Alaska 

a6 * figratory Waterfovl/farine Birds - Alaska Peninsela/Bristol Bay 
87 * Rigratory Waterfowl - Yakon Plats/Upper Yukon River Basin 

a8 * figr. Waterfowl/Yarine Birds - Yukon/Kuskowia Delta, S. Bering Sea 
ac Pstuarine & Anadrosous Fish - WC, SC, FL, GA, 8S, AL, & LA 

50 Endangered =< - Hid-Gulf Drainage 

51 Anadrogzowus Fish - Nid-itlantic 

52 figratory Waterfowl - Sandhills Area Groundwater Recharge NE 

53 Waterfowl & Other Waterbirds - Stillwater Basin Nevada 

548 Endangered Fishes - Truckee River Basin Nevada 

55 Bottosland Hardwood End. Species & ye mee Waterfowl - FL & GA 
56 figratory Waterfovl, flarinebirds & Other Sig. Birds - Coastal CA 
57? figratory Waterfowl Hatitat Losses - Rio Grande, Pecos Basins, NA 
58 WaterfowlsOther Water Birds - Harney Basin, Oregon 

59 figratory Waterfowl - Playa Lakes 

60 Endangered Fishes - Isolated Springs, AZ, TX, and UA 

61 figcatory Waterfowl - Great Lakes Coastal Sarshes, AI and Of 

62 * farine Nammels - Southeast/Northern Gulf of Alaska 

63 figratory Birds - Yellowstone Basin 

68 * Porcupine Caribou Herd/Arctic Grizzly - North Slope AK 

65 Endangered follausks and Finfish - Tennessee River Basin, VA 

66 Pndangered follusks - Upper Aississippi River 

67 Golden Bagle - West Texas 

68 figratory Shorebird Staging Areas - Pastern faine 

69 figratory Birds - Flathead River Basin 

70 Prairie River MNigratory Birds - James River, NC and SD 

71 Greater Sandhill Crane - Indiana 

72 Other "ig. Birds/Herons, Egrets, Gulls & Terns - Upper fliss. R. 
73 Other BirdssGulls, Terns, Herons & Egrets - Great Lakes 

748 * End. Species: famsals, Birds, Herptiles - Puerto Rico, Virgin I. 
7€ Wintering Waterfowl, Shore 6 Wading Birds - Salton Sea 

76 American Woodcock Population Decline - Northeast 

77 Woodduck Nesting Habitat 


78 * International Pish & Wildlife Habitat Conservation & Research 
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Appendix B 


1980-81 U.S. PISH © WILDLIPE SERVICE ISPORTANT BESOURCE PROBLEMS BY AAJOR ANIMAL CONCERE, 














one ean nee eee e eee ene-=- women ner een a cneensece------> TYPB@ANPHIBIANS & REPTILES coeee 
IRP IRP_ DESC 
2 Endangered Species (several) - South Florida Wetlands & Keys 
28 Endangered 6 Other Species - Earcier Islands, Bast & Gulf Coast 
38 Endangered Species (several) - Coastal Gi, SC & IC 
50 Bndangered Species - Nid-Gulf Drainage 
55 Bottomland fardvood End. Species & Migratory Waterfowl - PL & GA 
wont ee eenenneee- -- TYPE=BIRDS ----- ooeee 
IPP IRP_DESC 


2 Endangered Species (several) - South Florida Wetlands 6 Feys 
3 Endangered Rails and Tern - California Coastal Wetlands 

a endangered Birds/figratory Birds - Texas Gulf Coast 

5 Higratory Waterfowl & Other Sig. Birds - Lower Niss. River 

6 Migratory Waterfowl] - HN. Dakota, S$. Dakota, finn. 

? Migratory Waterfowl - Coastal Marshes Lovisiana 

8 Migratory *s*stfowl - Central Valley California 

12 Migratccy Bicde,tadangered Species - Nebraska 

19 Endanseved Sivds (Bald Bagle) - Lower 88 States 




















21 Sigretcry Birds - Rio Grande Valley 
23 Endasve-od Kirtlands Warbler 
24 Endenyvece’ & Other Species - Parrier Islends, Bast 6 Gelf Coast 
25 Endancsre’ tnecles, Vestern Coal Developsent Impacts - Vest 
27 Nigratcry *sterfowl, Diving Ducks - Atlastic & Hiss. Plyways 
28 Sigratory tirds - Lower Colorado River Basin, Arizona 
29 Black Duck - Coastal Nid-Atlantic 
30 Badangered California Condor - S. Calif. Sountains & Valley 
31 Sigratory Waterfowl & Marine Birds - Coastal Wasaington & Oregon 
32 figratocy Waterfowl - Coastal Marshes, #C and SC 
38 Sigratorcy @aterfowl, Category 11 - Great Lakes 
35 Sigratory Waterfowl & other figr. Birds - Klamath Basin of OR & CA 
36 Black Duck - few England 
38 Endangered Species (several) - Coastal GA, SC & IC 
ag Endangered Species, Cool- & Coldwater Pish - Cusberlaad Plateasa 
50 Pndangered Species - fid-Gulf Drainage 
52 Sigratory Waterfowl - Sandhills Area Groundwater Recharge NE 
$3 Waterfowl 6 Other Waterbirds - Stillwater Basin Nevada 
55 Bottosland Hardwood End. Species 6 Higratory Waterfowl - FL & GA 
56 Sigratory Waterfowl, Narinebirds 6 Other fig. Birds - Coastal CA 
57 Sigratory Waterfowl Habitat Losses - Rio Grande, Pecos Bagzins, 8A 
58 Waterfowl/sOther Water Birds - Harney Basin, Oregon 
59 Sigratory Waterfowl - Playa Lakes 
61 Sigratory Waterfowl - Great Lakes Coastal Marshes, AI and OH 
63 Sigratory Birds - Yellowstone Basin 
67 Golden Eagle - West Texas 
68 Sigratory Shorebird Staging Areas - Bastern flaine 
69 figratory Birds - Plathead River Basin 
70 Prairie River Migratory Birds - James River, WD and SD 
1 Greater Sand‘ill Crane - [adiana 
72 Other fig. Bi.ds/Herons, Egrets, Gulls & Terns - Upper Hiss. R. 
13 Other Birds/Gulls, Terns, Herons € Egrets - Great Lakes 
75 Wintering Waterfowl, Shore & Wading Birds - Salton Sea 
6 Aperican Woodcock Population Decline - Northeast 
7 Woodduck Westing Habitat 
oo oe em cone ce cee eee ec soeooenccoscoooes TYPE*FISHES --- coerce ccccs 
IRP IRP_DESC ; 
1 Steelhead Trout, Chinook 6 Sockeye Salmon - Columbia Basin 
"1 Preshwater Fishes & Pish Habitat - Great Lakes 
12 Migratory Birds/Endangered Species - Nebraska a 
13 Endangered Fish - Upper and Lower Colo. River 
18 Anadrosous Pish (Striped Bass & Shad) - Chesapeake Bay SSeS 
17 Steelhead Trout & Chinook Salson - Sacrasento/San Joaguin Basins Bist 
18 Salmon & Steelhead Trout - Klamath Basin, BH. Coast Streams, CA, OR : 
22 Anadrosous Pishes (PCB/PCBF) - Hudson River i oF 
28 Endangered & Other Species - Earrier Islands, Bast & Gulf Coast a ce 
25 Fndangered Species, Western Ccal Developsent Iapacts - West Te 
26 Anadrosous Fish, Atlantic Salrgon and Shad - New Bagland 
39 Pacific Salmon, Steelhead - Puget Sound 
an Endangered Species, Cool- & Coldwater Fish - Cumberland Plateau 
a9 Estuarine € Anadrosous Pish - WC, SC, FL, GA, SS, AL, & LA 
50 Endangered Species - #id-Gulf Drainage 
$1 Anadrormous Pish - Mid-Atlantic 
58 Endangered Pishes - Tcuckee River Basin levada 
55 Bottomland Hacdwood End. Species & Sigratory Waterfowl - FPL & GA 
60 Endangered Fishes - Isolated Springs, AZ, TX, and 88 
65 Endangered Sollusks and Pinfish - Tennessee River Basin, VA 
69 Migratory Birds - Plathead River Basin 
Oe ee eee ce ec ew eee eooeosoococos ~ TYPE=INVERTEBRATES -------~-- ---- eccecococce 
TRP IRP_DPSC 
28 Endangered & Other Species - Barrier Islands, Bast 6 Gulf Coast 
ag Endangered Species, Cool- & Coldwater Pish - Cusberland Plateau 
50 Endangered Species - Sid-Gulf Drainage 
65 Endangered fSollusks and Pinfish - Tennessee River Basin, VA 
44 

















APPENDIX 4. 1960-61 0.S. FISH 6 WILDLIFE SERVICE INPORTANT RESOURCE PROBLEGS BY MAJOR ANIHAL CORCERE. 

















TYPE*IBVERTBBRATES - -- oo 
rRP TRP_ DESC 
66 Endangered follesks - Upper Nississippi River 
crecwenese “s--- ~--~ TYPB=AAABALS 
IRP IRP_DBSC 
2 Bndangered Species (several) - South Plorcida Wetlands 6 Keys 
24 Endangered & Other Species - farrier Islands, Bast 6 Gulf Coast 
25 Endangered Species, Western Coal Developsent Impacts - West 
38 Bndangered Species (several) ~- Coastal GA, SC & IC 
a4 Pndangered Species, Cool- 6 Coldwater Fish - Cusberland Plateau 
50 Endangered Species - sid-Gulf sueneage 
55 Bottosland Hardwood End. Species 6 Higratory Waterfowl - FL & GA 
69 Sigratory Bicds - Flathead River Basin 
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Appendix C 


Counties in the conterminous United States and associated IRPs and minerals. "X" indicates the 
presence of a mineral deposit based on the primary data source(s) for a given map; "*" indicates 
other deposits of concern to FWS. 


Minerals: COAL (1 = <1,000 tons, 2 = 1,000-100,000 tons, 3 = >100,000 tons); CU = copper; GT = 
geothermal resources (1 = >150°C, 2 = 90-150°C, 3 = <90°C); AU = gold; FE = iron; MO = molybdenum; 
NI = nickel; 0S = oi] shale/tar sands (1 = oi] shale, 2 = tar sands, 3 = both); PEAT (1 = Class | 
resource, 2 = Class II resource); P = phosphate; AG = silver; U = uranium. 


FIPS STATE NUMBER and FIPS CO are Federal Information Processing Standards state and county code 
numbers, respectively. 











Ae ee em me ee ee eee Hceeecenennecemennnne FIPS STATE NOMBPFR*01 STATE=ALABANA -- --- aoe eee cere an eens 
rres_co couNTY TRP COAL cu G_T Av re fo aI 0_s PEAT P AG 0 FIPS_CC 
001 AOTAUGA a9 001 
003 BALDWIN 24 003 

a9 

50 
005 BARBOUR a9 2 005 
007 BIBB * x 1 007 
009 BLOUNT ’ 1 C09 
011 BULLOCK a9 01 
013 BOTLER + C13 
015 CALROON C15 
017 CHATBERS C17 
019 CHEROKEE * 019 
021 CHILTCNH a9 021 
023 CHOCTAW a9 2 C23 
025 CLARKE 49 * 025 
027 CLAY Xx x Xx 027 
029 CLEBURNE x x ¢29 
031 COFFEB 49 2 C31 
033 COLBERT a4 2 C33 
035 COWEC OR 49 oa C35 
037 COOSA a9 €37 
039 COVINGTON a9 039 
0a1 CRENSHAW 49 2 0a) 
083 COLLAAN 2 2 C43 
0405 DALE a9 1 085 
047 DALLAS 49 047 
089 DF KALB aa 1 1 cag 

65 
051 PLAORE 49 C51 
053 ESCAMBIA a9 C53 
055 ETOWAH oe 1 C55 
057 PAYETTE 2 C57? 
059 PRANKLIN 44 + x 2 059 
061 GENEVA a9 061 
063 GREENE 49 063 
065 HALE 065 
067 APWRY * C67 
069 HOUSTON (69 
071 JACKSON Tr) 2 x 1 C71 

65 
073 JEPPERSON 2 Xx 1 ¢73 
075 LARBAR * 075 
077 LAUDERDALE 44 1 077 

65 
079 LAWRENCE 44 * 2 ¢79 
081 LEE C61 
083 LISESTONE 4a 1 ¢83 
085 LOWNDES 49 C85 
087 RACON 49 C87 
089 MADISON Tt * 1 c89 
091 MARENGO a9 2 C91 
093 MARTON 2 €93 
095 MARSRALL 4a * Xx 1 c95 
097 MOBILE 24 c97 

49 

50 
099 MONROE a9 * C99 
101 MONTGORERY a9 101 
103 MORGAN a4 * 2 103 
105 PPRRY 105 
107 PICKENS 107 
109 PIKE 49 2 109 
111 RANDOLPH 111 
113 ROSSELL 113 
115 ST CLAIR a9 1 1 115 
117 SHELBY 49 1 117 
119 SOMTER a9 1 119 
121 TALLADEGA 49 x 121 
123 TALLAPOOSA a9 Xx 123 
125 TOUSCALCOSA 2 125 
127 WALKER 2 127 
129 WASHINGTON 49 129 
131 WILCOX a9 2 131 
133 WINSTON 1 133 

on en nn aw nn nnn on ne oo one oo oe oo eee FIPS STATE NONBER=04  #STATE=ARIZONA ------------- ---- wan nee enn e eee eee 

FIPS_CO COUNTY IRP COAL co G_T AO FE #0 NI 0_s PEAT Pp AG 0 tIPS_CC 
001 APACHE 13 2 3 Xx C01 

25 

28 
003 COCHISE 13 Xx 2 x Xx x x 003 

60 
005 COCONINO 13 2 Xx Xx x x 005 

28 
007 GILA 13 Xx 3 Xx x Xx Xx r 007 

28 
909 GRAHAS 13 Xx 2 Xx x co9 

28 

60 
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YIPS_co courwTy 

01 GREENLEE® 
013 RABICOPA 
015 NOBAVE 

017 WAVAIO 

019 PIAA 

021 PIWAL 

023 SANTA CRUZ 
025 YAVAPAI 
027 TOBA 
?IPS_co coonTy 

001 ARKANSAS 
003 ASHLEY 

005 BAITER 

007 BENTON 

009 BOONE 

01 BRADLEY 
013 CALBOON 
015 CARROLL 
017 Caicot 

019 CLARK 

021 cLar 

023 CLEBURNE 
025 CLEVELAND 
027 COLOMBIA 
029 comwaY 

031 CRAIGBEAD 
033 CRAGPORD 
035 CRITTEMDEW 
037 cross 

039 DALLAS 

081 DESHA 

083 DREW 

085 PAOLK WER 
087 PRAGKLIN 
089 POULTON 

051 GARLAWD 
053 GRANT 

055 GREENE 

057 AEAPSTEBAD 
059 AOT SPRING 
061 HOWARD 

063 IUDEPENDENCE 
065 IzZard 

067 JACKSON 
069 JEPPERSON 
071 JOHNSON 
073 LAFAYETTE 
075 LAWRENCE 
077 LEE 

079 LIBCOLE 
081 LITTLE RIVER 
083 LOGAN 

085 LOBOKE 

087 MADISOB 
089 sarrou 

091 SILLE® 

093 AI SSI SSI PPT 
095 AOBROE 

097 SONTGORERY 
099 WEVADA 

101 neuron 

103 OUACHITA 
105 PERRY 

107 PRILLIPS 
109 PIKE 

11 POINSETT 
113 POLK 

115 POPE 

17 PRAIRIE 
119 PULASKI 
121 RABDOLPH 
123 ST PRABCIS 
125 SALIVE 

127 SCOTT 

129 SEARCY 
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an 
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APPENDIX C (CONTINUED) 








STATE*ARIZONA =~ ---~ 
ao rr LT) WI PEAT AG 
bf Xx t 
I » 4 1 
x t 
X I 
x x 1 
x > 4 x x 
x X x 
Y x Xx 1 
b 4 x 1 
STATE *ARKANSAS 
AO FE nO aI PRAT AG 
» 4 
I 


FIPS_CO 
ow 
¢13 
015 
cw 


019 
C21 
C23 
C25 
C27 


FIPS_CO 














APPENDIX C (CCHTIBOBD) 





FORRES OEE EES Oe RE OER E EEE See RENE S RES eee ees FIPS STATE WORBER=05 STATB*ARKAWSAS leit lelee elated teledel 
rres_co court rre COAL cu G_T av rt no ur 0_s8 PRAT P ac 0 rIPS_cCc 
31 SEBASTIAN 2 131 
133 SEVIFR 5 133 
135 SHARP 135 
137 STOWE 1 137 
139 OWIONW 5 aK 139 
val VAB BOREN vat 
83 WASHINGTON 1 143 
1865 WHITE 5 + 145 
7 wooprRorr 5 * 7 
189 YPLL 109 

eee oe eee eee ee se eee SS SSF SH eS eC eS eS eS SF SC eS SS SF Se eH eee eee Pres STATE WOM BER =06 STATE=CALIPORGIA CCS FS ESE EE EEE ES ESE EF Fe ee FF Oe eee eC eee ee eee ee 
rres_co couwTY TRp COAL cu G_T a0 rr no ar 0_s PRAT P AG 0 FIPS_CC 
001 ALAMEDA 3 cot 

8 
7 
56 
003 ALPIWE 7 2 I i 003 
005 AMADOR 7 I I 1 - 005 
007 BOTTE c) x Y co? 
7 
009 CALAVERAS 7 b 4 » | t T C09 
011 COLUSA a 2 cw 
17 
013 COBTRA COSTA 3 013 
4 
7 
015 DFL FORTE 18 x Y 015 
56 
017 PL DORADO 7 b | 1 ¥ 017 
019 FRESHO A I x c19 
30 
921 GLENS q c21 
7 
023 HOABOLDT 18 x 023 
56 
025 IAPERTAL 28 1 x r ¢25 
75 
027 r#ro 30 x 1 x » 4 I > | 027 
029 KERN 8 2 | 2 r c29 
30 
031 KINGS 8 031 
30 
033 LAKE 1 €33 
035 LASS?N 17 2 x 035 
037 LOS ANGELES 3 I 4 I C37 
30 
56 
039 MADERA QR I €39 
17 
30 
091 SARIN 3 cal 
17 
56 
093 MARIPOSA 17 x r C43 
30 
0a5 MENDOCINO 56 x 2 C45 
047 MERCED a x ca? 
17 
30 
049 sopOC 18 1 x I cag 
35 
051 HONO 1 x > 4 b 4 ¢51 
953 MONTE RPY 3 053 
30 
56 
055 WAPA 3 2. x r c55 
057 WEVADA 17 > b 4 057 
54 
059 ORANG? 3 x C59 
56 
061 PLACER p x x r C61 
7 
5a 
063 PLUMAS 17 x 1 > I C63 
065 RIVERSIDE 28 2 x » x x 065 
75 
067 SACRARPNTO 3 » 4 I C67 
a 
17 
069 SAN BENITO 30 > C69 
071 SAW BERNADINO 28 1 x > r cv 
073 SA® DIFCO 3 3 4 r C73 
56 
75 
075 SAW PRAWCISCO 3 C75 
17 
56 
077 SAW JOAQUIN 8 x (77 


48 

















APPEWDIX C (CONTINUED) 


© eceves cecccee Se cnecenoweececoesesossse eeccece FIPS STATE WONBER#06 STATESCA! TRORWIA ceeee renee nner e ne Soe ee eens eee eesess ceseese cece 

Fres_cc COUNTY IRP COAL co GT av re 40 WI 0.5 PEAT P AG 0 rres_cec 
7 

079 SAW LOIS OBISPC } J 2 C79 
30 
56 

081 SAW NATBO 3 2 cal 
56 

083 SAWTA BARBARA 3 2 C83 
30 
56 

085 SANTA CLARA 8 2 C85 
30 
56 

oa SANTA CRIZ 3 2 C87 
30 
56 

089 SHASTA 8 x 2 a | I C89 
7 
18 

091 STBRRA 17 2 Xx I C91 
54 

093 SISKIYOU 18 x x I C93 
35 

095 SOLANO 3 c95 
A 
7 

097 SOWORA 3 2 C97 
7 
56 

099 STARISLAUS A Xx C99 
7 

101 SUTTER § 101 
7 

103 TEHARA 8 1 103 
7 
18 

105 TRINITY 18 x | r 105 

107 TOLAR? a I 107 
30 

109 TOUOLUARE 17 x r r 109 

11 VERTORA 3 2 WW 
30 
56 

113 YOLO 8 113 
7 

115 YOBA A x Y 115 
17 

© OOO Oe 8 Oe 0000 00 80 8S8 SOS BOSS ees enese senseeeses FIPS STATE WHABER=08 STATBECOLORADD occecccce conc cwcceccecs cess sneccsees cosecscoose 

rres_co COUNTY TRP COAL co G_T Av re Lb) aI 0_s PEAT P AG 0 FIPS_CC 

001 ADANS 25 2 x x 001 

003 ALAMOSA 2 C03 

005 ARAPAHOE 25 2 x c05 

007 ARCHULETA 13 2 3 007 
25 

009 BACA 59 co9 

01 BENT 59 11 

013 BOULDER 25 2 x x x I v 013 

015 CHAFFEE Xx 2 » x I r Y C15 

017 CHEYENNE 59 C17 

019 CLEAR CREEK 25 x x v I c19 

021 comRJOS 25 3 c21 

923 COSTILLA 25 3 x €23 

025 CROWLEY 25 C25 
59 

027 CUSTER 25 v r I €27 

029 DELTA 13 2 r 1 C29 
25 

031 DENVER 25 c31 

033 DOLORES 13 x 1 x Y I I 033 
25 

035 DOUGLAS 25 1 r €35 

037 EAGLE 13 x x x I 037 
25 

039 ELBERT 25 2 X c39 

ost EL PASO 25 2 I v cal 

083 PREAORT 25 2 3 | I 043 

08s GARFIELD 13 2 3 1 C45 
25 

oa7 GILPIN 25 x x r x ca? 

089 GRAND 13 cag 
25 

051 GONNT SON 13 2 X 2 x bs r x 51 
25 

053 HISSDALE 3 Xx I Cs3 
25 

055 RUERPFANO 25 2 c55 

057 JACKSON 13 2 x C57 
25 

059 JEPPERSON 25 2 x Xx rX C59 
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os 


PIPs_co 


FIPS_CO 
001 
003 


005 
007 


009 


ov 


013 


Oe tet eet ek ee er eT 


PIPS_cc 
001 
003 


005 


coowry 


KIOWA 

KIT CARSON 
Lake 

LA PLATA 


LABINER 
LAS AWIAAS 


LIBCOLA 
LOGAN 
APSA 
AIWERAL 
NOFPAT 
HONTEZORA 
RONTROSE 


noecan 
OTERO 


OURAY 


PARK 
PHILLIPS 
PITKIN 


PROWERS 
POEBBLO 
RIO BLANCO 


RIO GRANDE 
ROOTT 


SAGUACHE 
Sap J0an 


SAW AIGOEL 


SEDGHICK 
SUAAIT 


TELLER 
WASHIAGTON 
WELD 

YORA 





COUNTY 
PAIRPIPLD 


HARTFORD 


LITCHFIELD 


RIDDLESEX 


NEW RAVEN 


WEW LONDON 


TOLLAND 


WINDHAS 


COUNTY 
KENT 
NEW CASTLE 


SUSSEX 


IRP COAL 


IRP COAL 


IRP COAL 


ccecccenecceecenen= PIPS STATE NOMBER#08 
cu 


ato 


FIPS STATE WOMBER=09 


co 


FIPS STATE NOUMBER=10 


cu 
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¢t ao res #0 ww OS 


nw 
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PRAT 


STATB*COLORADO “ee ee eee Te eee 


0 FIPS_ CC 


061 
C63 
C65 
a c67 


C69 
ov 


c73 
C75 
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C79 
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STATE*=CONNECTICOT 


G_1 AO)COPECCOOtséiT 0_s 


STATE=DELAWARE ------------ 
G_T Av ) | ef 0_s 
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PRAT 


P 


AG 





P 


0 PIPS_CC 
co 
C03 


C05 
007 


0 FIPS_CC 
01 
C03 


cos 

















eccceeerccece Soesececos ensecececeses wvceewee= PIPS STATE NONBER=11 
FrPS_co county ree COAL cou G_T Av 
001 WASHINGTON 4 
19 
76 
ecoeeeeerece Sees comme oeeceeescoce FIPS STATE WOSBER=12 
FIPSs_co Coumrr TRP coal co G_T AO 
001 ALACHOA 
003 BAKER 55 
005 BAY 24 
a9 
50 
007 BRADFORD 
009 BREVARD 2 
26 
89 
ov BROWARD 2 
28 
a9 
013 CALAOON a9 
50 
55 
015 CHARLOTTE 2 
28 
a9 
017 CITRUS 2 
a9 
019 cLaY 2 
89 
021 COLLIER 2 
a9 
023 COLOMBIA a9 
55 
025 DADE 2 
28 
89 
027 DE SOTO 2 
89 
029 DIXIF 2 
89 
031 DOVAL 2 
28 
a9 
033 ESCAMBIA 28 
a9 
50 
035 PLAGLER 2 
28 
89 
037 PRASKLIN 24 
a9 
50 
55 
039 GADSDEN a9 
55 
081 GILCHRIST 89 
083 GLADES 2 
085 GOL? 24 
a9 
50 
oa? HASILTON a9 
55 
089 HARDEE 2 
a9 
051 HEBDRY 2 
053 HERWANDO 2 
a9 
055 HIGHLANDS 2 
057 HILLSBOROUGH 2 
a9 
059 AOLAES 49 
061 IWDIAN RIVER 2 
28 
a9 
063 JACKSON 89 
55 
065 JEPPERSON a9 
50 
067 LAPAYETTE a9 
55 
069 LAKE 2 
a9 
O71 Lee 2 
248 
a9 
073 LEON a9 
50 
075 L¥VY 2 
a9 
077 LIBERTY a9 
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STATE*WASH., D. 


STATE=FLORIDA ---------- o-- 
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0S PRAT 
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FIPS_CC 
cor 


PIPS_CC 


c31 


€35 


¢3? 


C39 
cat 
C43 
C45 
Ca? 
ca9 


cs1 
C53 


cs5 
0s? 


C59 
C61 
C63 
C65 
067 
C69 


71 


73 
C75 
077 














FIPS_CO 


079 


061 


083 
085 


101 
103 
105 
107 
109 
11 
113 
115 
117 
119 
121 


123 


12S 
127 


129 


131 


133 


Ne eee eee eee 


FIPS_CO 
001 


003 
005 
007 
009 
011 
013 
015 
017 
019 
021 
023 
025 


027 
029 


COUNTY 


MADISON 


AABATEE 


AABION 
BARTIA 


AOBROE 


WASSAO 
OKALOOSA 
OK BEC BOBE?E 
ORANGE 
OSCEOLA 
PALM BBACH 
PASCO 
PIBPLLAS 
POLK 
POTWAN 

ST JORNS 


ST LUCIE 


SANTA ROSA 


SARASOTA 


SEAIWOL® 


SUATER 
SOUGANREE 


TAYLOR 


ONION 
VOLUSIA 


WAKOLLA 


WALTON 


WASHI BGTON 


COUNTY 
APPLING 


ATKINSON 
BACON 
BARKER 
BALDWIN 
BARKS 
BARROW 
BARTOW 
BEN HILL 
BERRI EW 
BIBB 
BLECKLEY 
BRANTLEY 


BROOKS 
BRYAR 


IRP COAL 


I RP COAL 


¢_? 


¢_T 


1 


FIPS STATE HOMBER=12 


FIPS STATE NONBER=13 


52 
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STATE=FLORIDA ------ 
re nO uI 0_s PEAT 


-—-N 


nN 


FIPS_CC 


C79 


cat 


C83 
ces 


¢87 


cag 
C91 
C93 
095 
C9? 
C99 
101 


103 


105 
107 


109 


"1 


113 


115 


117 


119 


121 


123 


125 
127 


129 


131 





STAT 2*GEORGIA ------------- 
2 no 06 EsCéO'S PEAT 


P AG 0 
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TAR OR RRM eee meenenene ne wea aene wee seeeceee FIPS STATE WOMBER=13 STAT E®GEORGIA Teme eeen ween eeeen- Wee e eee enwwnnnn 

rIPS_co coorTy IRP COAL co G_T Av re A0 Wr os PEAT Pp AG 0 FIPS_CO 

55 
031 BOLLOCR a9 1 ¢31 
033 BORKE s6 C33 
035 BUTTS 035 
037 CALROON ¢37 
039 CASDEN 248 €39 

38 

a9 

55 
093 CAWNDLER 55 1 C43 
085 CARROLL Cas 
0897 CATOOSA aa 1 cay 

65 
099 CHARLTON a9 Cag 

1h] 
051 CHATHAR 28 x C51 

38 

a9 

55 
053 CHATTAROOCHEE 053 
055 CHATTOOGA 65 * 1 C55 
057 CHEROKEE x C87 
059 CLARKE ¢59 
061 cLaY C61 
063 CLAYTON (63 
065 CLINCH a9 x 065 

55 
067 COBB (67 
069 COPPEE 5« C69 
071 COLQUITT C71 
073 COLOMBIA €73 
075 COOK t 075 
077 COWETA 077 
079 CRAWFORD C79 
081 CRISP cet 
083 DADE 44 1 1 C83 

65 
08s DAWSON C85 
087 DECATOR 49 C87 
089 DE KALB C89 
091 DODGE c91 
093 DOOLY ¢93 
095 DOUGHERTY a9 C95 
097 DOUGLAS ¢97 
099 BARLY ¢99 
101 ECBOLS a9 r 101 

55 
103 PPPINGRAR ag 103 

55 
105 ELBERT 105 
107 ESAWUEL 55 1 107 
109 BYANS 55 1 109 
11 PASNIN 65 x 111 
113 PAYETTE 113 
115 PLOYD 65 1 115 
117 PORSITR 117 
119 PRANKLIN 119 
121 POULTON 121 
123 GILMER 65 123 
125 GLASCOCK 125 
127 GLYNN 24 1 127 

38 

a9 

55 
129 GORDON 66 1 129 
131 GRADY a9 131 
133 GREEN? 133 
135 GWINNETT 135 
137 HABERSAAS 137 
139 HALL 139 
101 AABCOCK 141 
143 HARALSON x 143 
105 AARRIS 145 
187 RART 147 
109 RRARD 149 
151 HERRY 151 
153 HOUSTON 153 
155 IRWIW 155 
157 JACKSON 157 
159 JASPER 159 
161 JEPP DAVIS 55 161 
163 JBPFERSON 163 
165 JENKINS a9 165 
167 JCHNSON 55 167 
169 JONES 169 
171 LABAR 171 
173 LABIER I 173 
175 LAORENS 55 175 
177 LEE a9 177 
179 LIBERTY 28 1 179 

38 

a9 

53 
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PPPS OS SONS OR OR OSs Sen eSTeTESeCewe croc owesecococe FIPS STATE WUSBER=13 STATE*GBORGIA coco Se ree ene comeescoece 
YIPS_co County IrP COAL cu G_T av FE #0 WI 0_s PEAT P AG 0 FIPS _CC 
161 LIBCOLN 161 
163 LONG a9 1 183 

55 
185 LOUNDBS | 1865 
187 LOAPKIN x 1 187 
189 ACDUPFIE 189 
191 ACIWTCSH 24 1 191 

38 

99 

55 
193 ACORN 193 
195 MADISON 195 
197 MARION 197 
199 ABRIGETHER 199 
201 AILLER 89 201 
205 AITCHELL a9 205 
207 AORROE 307 
209 RORTGORERY 55 1 209 
211 GORGAN a1 
213 AORRAY 65 413 
217 weeTon 417 
219 OCORER 219 
221 OGLETHORPE 721 
223 PAOLDIW: Xx 423 
225 PEACH 225 
227 PICKERS 65 427 
229 PIBRCE 55 1 229 
231 PIKE 231 
233 POLK 1 233 
235 POLASKY 235 
237 POTRAA 437 
239 QUITHAN 239 
281 RABOW aa 
283 RABDOLPH 243 
285 RICHSOND 245 
287 ROCKDALE 247 
289 SCBLEY 249 
251 SCREVEN a9 251 

55 
253 SEAINOLE a9 483 
255 SPALDING 255 
257 STBPHERS 257 
259 STBUART X 259 
261 SOSTER 461 
263 TALBOT 263 
265 TALIAPERRO 265 
267 TATTWALL a9 1 267 

55 
269 TAYLOR 269 
271 TELFAIR 271 
273 TERRELL 473 
275 THORAS a9 275 
277 TIFT 477 
279 TOOMBS $$ 1 379 
281 TOURS 261 
283 TRECTLEN 95 1 283 
285 TROUP 285 
287 TORWER 267 
289 THIGGS 289 
291 ONION 291 
293 UPSON 293 
295 WALKER a4 1 I 1 295 

65 
297 WALTON 297 
299 WARE a9 299 

55 
301 WARREN 301 
303 WASHI BGTON 303 
305 WAYNE 49 1 305 

3S 
307 WEBSTER xX 307 
309 WHEELER 55 1 309 
311 WRITE x 311 
313 WHITPI2LD 65 » 1 313 
315 WILCOX 315 
317 WILKES Xx 317 
319 WILKINSON 319 
321 WORTH a9 321 
510 COLOMBOS £10 

--- ooo - er eneeorecocoe FIPS STATE WORBFR=16 STATEB=IDAHO o-e~ = cores 
FIPS_Cco COUNTY IRP COAL co G_T Ag rE #0 WI 0_s PEAT P AG 0 FIPS_CC 
001 ADA 3 Xx 001 
003 ADARS 1 x 2 x C03 
005 BANROCK 005 
007 BEAR LAKE C07 
009 BYWEWAR co9 
ov BINGHAN b ci 
013 BLAIWE 1 x 2 Xx I C13 

54 














eee eH Hee eee 


PIPS_CO 


PIPS_CO 
001 


003 


005 


007 
009 


011 


013 


015 


017 


019 
021 
023 
025 
027 


029 
031 


033 
035 
037 
039 
041 
083 





courtTy 


BOISE 
BONNER 
BOBNEVILLE 
BOUNDARY 
BUTTE 
CAaBAS 
CasYyon 
CagrBoou 
CASSIA 
CLARK 
CLBARUAT ER 
c R 


TWIN PALLS 
VALLEY 
WASHIBGTON 


COUNTY 


ADANS 
ALEXANDER 


BOND 


BOONE 
BROWN 


RORBAD 


CALHOON 
CARROLL 


Cass 


CHAMPAIGN 
CHRISTIAN 
CLARK 
CLAY 
CLINTON 


COLES 
COOK 


CRAWFORD 
CUMBERLAND 
DE KALB 
DE WITT 
DOUGLAS 
DU PAGE 


oon nnne------------- PIPS STATE NONBER=16 


IRP 


1 


COAL co 


COAL co 


2 


FIPS STATE NOMBER=17 


APPENDIX C (CONTINUED) 


Gt a0 PE 
2 x 
I 


NwWws 


NNNNN NN 


~ 
o~ 


| 


<>» 


~— NN 
=> 


GT a re 


55 


STATE=IDAHO ------------ 


STATE#*ILLINOIS 





#0 aI o_s PEAT P 





#0 "I OLS PEAT =~ 


AG 


FIPS_CC 


C15 
C17 
C19 
C21 
€23 
C25 


FIPS_CC 
cot 


C03 


005 


C07 
co9 


C11 
C13 


C15 


C17 


C19 
021 
C23 
C25 
C27 


€29 
c31 


C33 
C35 
€37 
C39 
cat 
C43 














PIPS_CO 
0a5 
087 
039 
051 
053 


055 
057 


059 


069 


071 


073 
075 
077 


079 
081 
983 


085 


133 





COUNTY 


EDGAR 
EDWARDS 
EPPINGHAA 
PAYETTE 


rorRD 
PRAWKLIN 
POLTON 


GALLATIN 
GREENE 


GRONDY 
HAGTL TON 
HABCOCK 


HARDIN 


AP RDERSOR 


HEBRY 
TROQUOIS 
JACKSON 


JASPER 
JEFFERSON 
JERSEY 


YO DAVIESS 


JCHNSCN 
KANP 
KANKAKEE 
KENDALL 
FROX 
LAKE 


LA SALL® 
LAWRENCP 
L&E 
LIVINGSTON 
LOGAN 
SCDONCUGH 
MCRENRY 
NCLEAN 
SACON 
NACOUPIN 
MADISON 


MARION 


MARSHALT 


NASON 


MASSAC 


MENARD 


SPRCER 


MNOWROE 


--- PIPS STATE NOAEBER=17 
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STATE*ILLINOIS 
coal co G_T av FE #0 BI o_s PEAT P AG 
3 
2 
3 


Ad 


Nrwn 


aa NN 


2 1 


56 


FIPS_CC 


c69 
c71 


85 


C87 
c89 
C91 
C93 
c95 
C97 


(39 
101 
103 
105 
107 


109 
111 
113 
115 
117 
119 


121 
123 


133 
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wet em en © heme ees e cor est eee sesessesese= ereceee- FIPS STATE WUSBER=17 STATE*ILLINOIS ----- corre ere seo -- crcee-- 
FIPS_CcOo court IRP COAL co G_T av re AO NI o_s PEAT P AG U FIPS_CO 
7 
135 AONTGCHERY 17 3 135 
137 MORGAN 19 2 137 
66 
7 
139 AOULT RIF 19 2 139 
7 
181 OGL? 77 141 
183 PEORIA 19 3 143 
66 
77 
185 PPRRY 77 3 145 
1407 PIATT 77 147 
189 PIKE 19 1 149 
27 
66 
72 
77 
151 POPE 19 151 
77 
153 POLASRI 5 1§3 
19 
66 
7 
155 POTNAS 66 2 1€§ 
7 
157 RANDOLPR 19 2 157 
66 
72 
77 
159 RICHLAND 77 159 
161 ROCK ISLAND 19 2 1 161 
27 
66 
72 
77 
163 ST CLAIR 19 3 163 
66 
72 
77 
165 SALINE 77 3 165 
167 SABGANON 77 3 167 
169 SCHUYLER 19 2 169 
66 
77 
171 scott 19 2 1 171 
66 
77 
173 SHELBY 19 2 173 
77 
175 STARK 77 2 175 
177 STEPHENSON 77 177 
179 TAZEVELL 19 2 179 
66 
77 
181 ONION 19 161 
64 
72 
77 
183 VPRATLION 77 3 1 183 
185 WABASA 77 2 185 
187 WARREN 77 2 1 187 
189 WASHINGTON 19 3 189 
77 
191 WAYNE 77 2 191 
193 WHITE 77 2 193 
195 WHITESIDE 19 195 
27 
66 
72 
77 
197 WILL 77 2 197 
199 WILLIANSON 77 3 199 
291 WIBNEBAGO 77 201 
203 WOODFORD 19 2 203 
66 
77 
oo nnn nn on a nn a nn nn nn nn nnn nn ne ene none ee -- == FIPS STATE WOMBER=18 STATE=INDIANA ------------- ---- + +------------ 
FIPS_CO coosTYy IRP COAL cu G_T AO re #0 aI 0_s PEAT P AG u FIPS_CC 
001 ADAMS 11 co 
77 
003 ALLE® 1 C03 
77 
005 BARTROLOAEW 71 1 cos 
77 
007 BENTON 71 1 co? 
77 
009 BLACKFORD 77 co9 
57 
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PP OD OP OOS OO OSC OS CS ee eee eee ee cee Seesecese “—---=e== FYPS STATE NUNBER=18 STATE®INDIANA we een nnn nn eee enn nen em erm mm mewn nn come ceesee= 
FIPS_CC COoUuNTY IRP COAL co G_T AU FE #0 NI 0_S PEAT P AG 0 FIPS_cc 
911 BOONE 71 1 ci 
77 

013 BRCWNH 1 A * C13 
7 

015 CARROLL 71 1 C15 
7 

017 CASS 71 * C17 
7 

019 CLARK 19 * 1 C19 
71 
7) 

021 CLAY 7 2 ” a C21 

023 CLINTON 71 1 C23 
77 

025 CRAWFORD 19 -_ €25 
71 
77 

027 DAVIESS 77 2 * A €27 

029 DEARBORN 19 €29 
77 

031 DECATOR 77 C31 

03? DE KALB 11 1 €33 
oh 
7 

035 DELAWARE 77 C35 

037 DOBOIS 71 1 * * C37 
77 

039 ELKHART 1 * 1 €39 
71 
17 

9a1 PAYETTE 77 cal 

0a3 PLOYD 19 * 1 Ce3 
71 
77 

0a5 POONTAIN 71 2 x * cas 
77 

097 PRANKLIN 77 C47 

o4u9 POLTON 71 * 1 cag 
77 

051 GIBSON 77 3 * csi 

053 GRANT 77 053 

055 GREENF aa 2 x ¢s5 
77 

057 RASILTCH 71 0s? 
77 

059 RARCOCK 71 C59 
77 

061 HARRISON 19 * C61 
7 
1 
77 

063 HENDRICKS 71 1 C63 
77 

065 HENRY ”7 C65 

067 HOWARD 71 (67 
77 

069 HONTINGTON 77 C69 

071 JACKSON 1 * 1 c71 
777 

073 JASPER 71 + 1 C73 
77 

075 JAY 77 C75 

077 JEPFPFRSON 19 1 €77 
77 

079 JENNINGS 71 1 C79 
77 

9A4 JCHNSON 71 1 (81 
77 

093 FNOY 77 3 a 083 

OAS KOSCIOSKO 11 * 1 c85 
71 
777 

087 LAGRANGE 11 * * C87 
71 
77 

0a9 LAKE 1 x 1 c89 
71 
73 
77 

091 LA PORT 1 a 1 091 
71 
73 
77 

993 LAWRENCE 71 ok * (933 
77 

995 MADISON 17 C95 

097 MARTON 71 1 C97 
7 

099 SARSHALL 71 + 1 C99 
77 

101 MARTIN 71 2 x * 101 
77 

103 STANT 71 103 


58 
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Oe Oe Oe ee Oe ee eee Cee eee ee eee Oe ee eee ee eee ee rrIes STATE WO AB ER= 18 STATE*INDIABA 8 eee ee ee ewe — eee eee eee 

yrPes_co couery TRP coal cu GT avg re nO nr 0_s PEAT P AG 0 FIPS_cC 
”7 

105 HOBROB 7 * oh 105 
” 

107 NONTGONERY 71 a 107 
7 

109 AORGAN LA 4 * 109 
” 

WI WEUTOR 71 1 Wt 
7” 

13 WOBLE W .s 1 113 
71 
”7 

115 ONTO ” 115 

WW ORANGE 7 * 117 
” 

119 owsn " 2 * 119 
” 

121 PARKE 7 2 * 121 

123 PERRY 19 2 * * 123 
71 
7 

125 PIKE 7 2 Pd 125 

127 PORTER "1 * 1 127 
" 
73 
7 

129 POSFY 19 2 oe 129 
77 

31 POLASKI 71 * 1 131 
”7 

133 POTHAN 71 * 133 
77 

135 RABDOLPR 7 135 

137 RIPLEY 77 137 

139 ROSH 77 139 

a ST JOSEPA 1 Kk 1 vat 
71 
77 

183 SCOTT 1 x 1 183 
7 

145 SHELBY 71 185 
7 

47 SPBHCER 19 2 * * 187 
71 
7 

109 STARKE " * 1 149 
77 

151 STRUBEN "1 * * 151 
71 
77 

153 SULLIVAN 7” 3 * 153 

155 SWITZ BRLAWD 19 155 
77 

157 TIPPECANOE 7 1 157 
17 

159 TIPTON " 159 
77 

161 UNION 77 161 

163 VANDERBORGA 19 2 * 163 
77 

165 VPRATLLTON 7 2 x * 165 

167 VIGO 77 3 * 167 

169 WABASA 71 169 
77 

71 WARREN 71 * 1 171 
77 

173 WARRICK 19 2 * 173 
77 

175 WASHINGTON 71 * & 175 
7 

177 WAYve 7 177 

179 WELLS 77 179 

181 WHITE 71 * 1 181 
77 

183 WRITLPY 71 1863 
77 

2 oeecceeee-- eee -- FIPS STATE NOMBER=19 STATE@IOWA oreo ------- 

PIPs_cc CoorTYy IRP COAL co G_T AU PE 480 WI 0_s PEAT P AG 0 FIPS_CC 

001 ADAIR 6 cot 

003 ADAAS 6 C03 

005 ALLAMAKEE 19 » § cos 
27 
66 
72 
77 

007 APEANCOSE 2 co? 

009 AUDUBON 6 C09 

011 BERTON ci 

















005 


059 
061 


111 


113 
115 


117 
119 
121 
123 
vas 
29 
129 
131 
133 
135 
137 
139 





COUNTY 
BLACK AAWK 


BOUCHA BAN 
BOENA VISTA 
BOTLER 
CALHOUR 
CARROLL 
cass 

CEDAR 
CBBRO GORDO 
CHEROKEE 
CHICKASAW 
CLARKE 
cLaY 
CLAYTON 


CLINTON 


CRAWFORD 
DALLAS 
bdavVIS 
DECATOR 
DELAWARE 
DES MOINES 


DICKINSON 
DOBTQUE 


PasPT 
PAYETTE 
PLOYD 
PRABKLIW 
PREAORNT 
GREENE 
GROWDY 
GUTHRIE 
HAAILTON 
HABCOCK 
RARDIN 
HARRISON 
HENRY 
ROWARD 
HUMBOLDT 
IDA 

IOWA 
JACKSON 


JASPER 
JEFFERSON 
JCHNSON 
JOWES 
KECKOR 
KOSSUTA 
LEE 


LIWN 
LOOISA 


LOCAS 
LYON 
SADISON 
MABASKA 
MARION 
SARSRALL 
SILLS 
MITCHELL 
MONONA 
MOWROFR 
AONTGCRERY 
SUSCATINE 


o----- woececeeecen=== PIPS STATE NOMBER@=19 


TRP 


an AAAADW 


Dn 


~ NN 


co 
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G_T 


60 


STATE=IOWA 
re fo 





BI 


0. 


PEAT 


rrPs_cc 


cas 


113 
115 
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SOAR Rees Rene en en ene nen eneeeneee enn enneneennn --- PIPS STATE HOMBER=19 STATE*IOWA ----------------= eeeeeeennnnne aeeweeeeceneeseeses 

Fres_co —s coonTY InP = COALS (G$séCCW G_t HIPS_CC 

27 

66 

72 

” 
vat © BRIEN 6 Th 
183 OSCEOLA f 143 
195 PAGE ‘ 145 
187 PALO ALTO 6 147 
189 PLYROOTH t 149 
151 POCAHONTAS 6 151 
153 POLK 2 153 
155 POTTAWATTANIE 6 155 
157 POWESHIEK 157 
159 RINGGOLD 6 159 
161 SAC e 161 
163 SCOTT 19 ' 163 

27 

66 

72 

7 
165 SHELPY 6 165 
167 stonx , 167 
169 STORY 2 169 
71 TARA 1 
173 TAYLOR 6 173 
175 OWION 6 175 
177 VAN BOREN 2 177 
179 WAPELLO 2 179 
181 WARREN 2 181 
193 WASHINGTON 183 
185 WAYNE 185 
187 WEBSTEP ' 2 187 
189 WIBNZBAGO 6 189 
191 WINWESBT ER 191 
193 WOODBORY . 193 
195 WORTH 6 195 
197 WRIGHT t 197 

ana cae nnn nnn nnn nn enn eee n enn mene ene nn noone FIPS STATE NONBER=20 sone eneseee 

FIPS_CO =—-_- COUNTY IRP COAL ss G_t FIPS_CC 
001 ALLER co 
003 ANDERSON 6 03 
005 ATCHISON . 1 005 
007 BARBER co? 
009 BARTON 6 09 
om BOURBON 2 ci 
013 BROWN ‘ 2 13 
015 BUTLER ’ C15 
017 CHASE 6 ¢17 
019 CHAOTATQDA . 19 
021 CREROREP 2 ¢21 
023 CHBYERNE ¢23 
025 CLARK 59 C25 
027 CLaY ‘ ¢27 
029 CLOUD 6 (29 
031 COPPEY 6 ¢31 
033 COBANCHE C33 
035 COWLEY ‘ 1 35 
037 CRAWPORD 2 ¢37 
039 DECATOR (39 
091 DICKIBSON 6 cat 
083 DOMIPRAN 6 C43 
085 DOUGLAS 6 C45 
087 EDWARDS C47 
049 ELK ’ ca9 
051 ELLIS 6 cst 
053 ELLSWORTH 6 C53 
055 PINNRY 59 085 
057 PORD 59 57 
059 PRAWKLIN 6 1 (59 
061 GEARY 6 C61 
063 GOVE 89 63 
065 GRAHA® 65 
067 GRANT 59 (67 
069 GRAY 59 C69 
071 GREELEY 59 C71 
073 GREEWROOD 6 (73 
075 HABTLTCN 59 C75 
077 HARPER 077 
079 HARVEY 6 079 
081 HASKELL 59 cat 
083 HCDGESAN 59 (83 
085 JACKSCN 6 cas 
087 JEPPERSON 6 ca? 
099 JEBELL 6 (89 
091 JCHNSON 6 c91 
093 KEARNY 59 693 
095 KISGRAN C95 
097 KIOWA (97 


61 

















¥rPs_co 


FIPS_CO 
001 
003 


005 
007 


009 
011 
013 
015 
017 
019 
021 
023 
925 


027 


029 


031 
933 
035 


coowTy 


LABETTE 
Lane 
LEAVENWORTH 
LIACOLN 


MARSHALL 
ABADE 
ATARI 
ALTCHELL 
ROBTGORERY 
MORRIS 
HORTON 
WERAHA 
WROSHO 
wEeSS 
HORTON 
OSAGE 
OSBORNE 
OTTAWA 
PAUHEE 
PHILLIPS 
POTTABATONIE 


SABRIDAS 
SHERAAR 
SAITH 
STAFFORD 
STANTCH 
STEVENS 
SOAWER 
TRORAS 
TRBGO 
WABAONS®E 
WALLACE 
WASHIAGTON 
WICHITA 
WILSON 
WOODSON 
WYANDOTT® 


COUNTY 
ADAIR 
ALLEN 


ANDERSON 
BALLARD 


BARRENS 
BATH 

BELL 
BOORE 
BOURBON 
BOYD 
BOYLE 
BRACKEW 
BREATHITT 


BRECKINRIDGE 


BOULLITT 


BUTLER 
CALDWELL 
CALLOWAY 


TRP COAL 
59 
6 2 
6 
2 
59 
6 
6 
6 
6 
59 
6 
6 
6 
59 
6 1 
59 
6 
6 2 
6 
6 
6 
6 


aw 
aworarn AAABAD* 


59 


IRP COAL 
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AU 


62 
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STATE*KENTOCKY -- 


PEAT 


rIPs_cc 


FIPS_CC 
co1 
003 


cos 
007 


co09 
011 


€13 


c31 
C35 
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hehehe ieee tt ttt kt FIPS STATE WOR BER=21 


FIPS_CO 


037 


123 
125 


127 
129 


131 
133 
135 
137 
139 
141 


143 
145 


187 


CcoonTY 


CARPBBLL 


CABLISL® 
CARROLL 


CARTER 
CaSsBY 
CORISTIAN 
CLARK 
cLaY 


CLIVTON 
CRITTENDEN 


COUMBERLA ED 
DAVIESS 
EDRONSCH 
ELLIOTT 
ESTILL 


PAYETTE 
PLEAIAG 


PLOYD 
PRAWKLIN 
POLTON 
GALLATIN 
GARRARD 
GRAWT 
GRAVES 
GRAYSON 
GREEN 
GREPHOP 


HARCOCR 
HARDIN 


AARLAN 
RARRY SON 
HART 
HENDERSON 
APERY 
HICKAAN 
HOPKINS 
JACKSON 
JEPPERSON 


JESSANINE 
JORWSON 


KENTOR 
KROTT 
KRACK 


LARVE 
LAOREL 


LAWRENCE 
Lee 


LESLIE 
LETCHER 
LEWIS 
LIBCOLN 
LIVINGSTON 
LOGAN 


LYon 
MCCRACKEN 


ACCREARY 


IRP 


COAL 


N= 


NNR 


o% 


Nw 


NN 


% rw 


cu 


G_t 


63 


STATE*RKEMTOUCKY --------- 


re 


fo 





PEAT 


IPS_CC 


¢37 


C93 


123 
125 


127 
129 


131 
133 
135 
137 
139 
141 


143 
145 


147 
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eeeee cee ns eeece YIPS STATE WORBER@=21 STATE*KESTOCKY “-- 

YIPs_cc counrTr IRp COAL co GT av rE Ao wr os PRAT P ac ti] rPs_cc 
65 

189 ACLBAN ae 2 149 

181 MADISON Qa 1 151 
65 

153 AAGOPFIN ae 2 153 
65 

155 AARION ae 1 155 

187 AARSRALL ge 157 

189 HARTIN 65 2 159 

161 RAASON 19 161 
65 
7 

163 ABADB 19 163 
71 
7 

165 HERIFESE CC) 1 1 165 
65 

167 SERCER as 167 

169 APTCALPE aa 169 

71 ROBROB a8 1 171 

173 ROBTGORERY es 1 173 
65 

175 RORGAR ae 2 175 
65 

77 AOBLENBERG a8 3 177 

179 WELSOR ae 1 179 

181 WICHOLAS ii) 161 
65 

183 OHnTO aa 2 163 

185 OLDAAR 19 1 165 
7 

187 OWEN asa x 167 

189 OUSLEY 4a 1 169 
65 

191 PENDLETON 19 191 
77 

193 PERRY ag 3 1 193 
65 

195 PIK® 65 3 1 195 

197 POWELL aa 1 1 197 
65 

199 POLASKI aa 2 1 199 
65 

201 ROBERTSON ae 201 
65 

203 ROCKCASTLP aa 2 1 203 
65 

205 ROWAN 44 * 1 205 
65 

207 ROSSELL aa 1 207 

209 scott fu 209 

211 SHELBY a4 a1 

213 SIAPSON ao 213 

215 SPBNCER ao 215 

217 TAYLOR ag 1 217 

219 TODD aa oK 219 

221 TRIGG au x 221 

223 TRISBLE 19 423 
77 

225 ONION 19 3 225 
77 

227 WARREN ay 1 227 

229 WASHINGTON a4 229 

231 WAYHE aa 2 431 
65 

233 WEBSTER 3 233 

235 WHITLEY aa 2 1 235 
65 

237 WOLPE as 2 237 
65 

239 WOODFORD aa 239 








wa enn conn ne on on nnn nnn nnn 22 = 22+ = +22 = == += FIPS STATE NONBER=22 STATE=LOUISIANA --- oeceeneseee 


FIPS_CC CCONTY IRP coAL sc G_T AU re = #0 AI O.S PRAT P AG 0 FIPS_CC 
001 ACADIA 89 2 01 
003 ALLEN 49 C03 
005 ASCENSION $ 2 cos 
a9 
007 ASSUMPTION « 2 co? 
7 
49 
009 AVOYELLES 5 C09 
a9 
011 BEAUREGARD a9 ci 
013 BIENVILLE 5 * C13 
015 BOSSIER * x 15 
017 Cappo * 17 
019 CALCASIEO 7 2 19 


64 

















APPENDIX C (CONTINOED) 


oO ee eee eee ee eee ee een nen enna en mnwee PIPS STATE NOMBER#=22 STATE*=LOUISIAWA ----------- see ennee ere eeennneee eeee cone onecee- 
rres_co counTY rRP coal co G_T AU rr "0 WI 0_s PEAT Pp AG 0 FIFS_CC 
49 
021 CALDWELL 5 * (21 
023 CABERONW 7 1 023 
24 
49 
025 CATAHOULA 5 €25 
027 CLAIBCRNE 5 * x (27 
029 CONCORDIA 6 ¢29 
a9 
031 DE SOTO * (31 
033 EAST BATON ROOGE 5 €33 
a9 
035 EAST CARROLL 5 ¢35 
a9 
037 BAST PELICIAWA 5 (37 
039 EVANGELIWE © C39 
a9 
081 PRANKLIF s C41 
083 GRANT 5 * C43 
005 IBERIA 5 1 C45 
7 
28 
49 
047 IBERVILLE 5 2 C47 
7 
a9 
089 JACKSON 6 a C49 
051 JPFPPRSON 7 ’ ¢51 
24 
a9 
053 JEFPERSOW DAVIS 7 1 C53 
49 
055 LAPAYEITE 7 1 C55 
a9 
057 LAPOURCHE 7 1 c57 
24 
49 
059 LA SALLE 5 C59 
061 LIBCOLN « * Xx C61 
063 LIVINGSTON 5 2 C63 
49 
065 MADISON 5 C65 
a9 
067 MOREHOUSE 5 (67 
069 NATCHITOCHES * C69 
071 ORLEANS 7 1 c71 
a9 
073 OUACHITA 5 * C73 
075 PLAQUENINES 7 1 (75 
24 
49 
077 POINTE COUPER 5 2 C77 
49 
079 PAPIDBS s €79 
49 
081 RED RIVER * C81 
083 RICHLAND § * C83 
085 SABINE a9 * 085 
087 ST BERRARD 7 2 C87 
28 
a9 
089 ST CHARLES 7 1 C89 
a9 
091 ST HPLEWA 5 c91 
093 ST JASES © 4 C93 
7 
49 
095 ST JOHN THE BAPTIST 5 1 C95 
7 
a9 
097 ST LANDRY 5 (97 
49 
099 ST MARTIN 6 2 c99 
7 
a9 
101 ST MARY © 2 101 
7 
24 
a9 
103 ST TAMMANY 5 2 103 
a9 
105 TANGI PAHOA 6 2 105 
a9 
107 TENSAS 5 107 
a9 
109 TERRE BOWNE 7 1 109 
28 
49 
111 ONION 5 a 111 
113 VERSILION 7 1 113 
28 
a9 
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APPENDIX C (CONTINUED) 


nace eeeenee-- enn mene ne enn ee ene- ore----- ------ PIPS STATE NONBER=22 


¥IPS_CO 


15 
W7 


119 
121 


123 
125 


127 


a tet enn een een et nnn en nner nn enn nnn nne- -------- FIPS STATE NOMBER=23 


FIPS_CO 
001 


003 


005 
907 


009 


ov 


013 


015 


017 


019 


021 


023 


025 


027 


029 


031 


Oe ee OS EEE EOE OOOH OT OER 


FIPS_CO 
001 
003 


905 


009 


COUNTY 


VERWON 
WASHIAGTON 


WEBSTER 
WEST BATON ROUGE 


WEST CARROLL 
WEST PELICIANA 


WInn 


COUNTY 


ANDROSCOGGIN 


ARCOSTOOK 


CYABERLARD 
PRANKLIW 


RANCOCK 


KP NNEBEC 


KNCX 


LISCOLN 


OXFORD 


PENOBSCOT 


PISCATAQOIS 


SAGADAHOC 


SCHERSPT 


WALDO 


WASHINGTON 


YORK 


COUNTY 
ALLEGANY 


ANNE ARTVRDEL 


BALTIMORE 


CALVERT 


IRP COAL co 
a9 
5 
49 
* 


5 + 


5 * 


IRP COAL co G_T 


TRP COAL = CD G_T 


51 2 


G_T 


66 


Av 


FIPS STATE NONBER=28 


Av 





FIPS_CC 


115 
117 


119 
121 


123 
125 


127 





STATE*LOUISIANA ------------------------- oo-------- 
re sO © OS PEAT P wa 4g 
x 
STATE=MAINE --- 
re nO WI OS PEAT P 2G q 
x x 2 
x 2 x 
I 
2 
x r 2 
x 7 
x 2 
STATE=MARYLAND ------------------------------------ 
PE sO WI OS PBAT PP AG 0 
x 
x 


FIPS_CC 
cot 


C03 


cos 
co7 
co9 


ci 


013 


C15 


C17 
(19 


C21 


C23 


€25 


€27 


C29 


C31 


FIPS_CC 
cot 
C03 


005 


09 











APPENDIX C (CONTINUED) 





seletalateietetatatetetetehehehentete --- PIPS STATE NOMBER=2% STATE*MARYLAND - -- a o2------------ oo eeneenen--- 





PIPS_CC COUNTY IRP COAL co G_T Av rE AO aI 0_Ss PEAT P AG 0 FIPS _CC 


0 CAROLIWE 19 ow 
013 CARROLL 18 Xx x C13 


015 CE8CIL 14 C15 


017 CHARLES 14 ci 


019 DORCHBSTEBR 18 019 


021 PREDERICK 14 x x C21 





023 GARRETT 51 2 1 C23 
025 HARPORD 16 Xx €2$ 


027 ROWARD 14 C27 


029 Kerr 4 C29 


031 HONTGORERY 18 c31 


033 PRINCE GEORGES 148 C33 


035 QUEEN ANNES 18 €35 


037 ST MARYS 14 €37 


039 SOMERS*T 14 C39 


0a TALBOT 14 cat 


043 WASHINGTON 51 C43 


085 WICcoRN Ico 14 C45 


0a7 WORCESTER 19 C47 


seleielatatahabaieiebabetetabataeaatabeteteetencebenteteey -- PIPS STATF NUMBER=25  STATE*MASSACHUSETTS ------------------~---~~--~--------------... 





Pres co CCONTY IRP COAL co G_T AU Fe a0 WI 0_S PEAT P AG 0 FIPS_CO 


001 BARNSTABL? 36 cot 
003 BERKSHIRE 22 x C03 


905 BPISTOL 36 C05 
007 DUKES 36 C07 
009 ESSPX 26 C09 


O11 FRANKLIN" 22 x C1 
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APPENDIX C (CONTINUED) 





3 tae tn ne nn nnn nnn enn on nn enn nnn nn nnn n eee FIPS STATE WONBER=25 STATE*MASSACHUSETTS ----- -- -- onee- 
FIPS_cO. = Cour? trp = COALC(GsiH—<—C~NC=SCSTCUOCOPBCOtiEC( tsi CU Pl tCOD FIPS_CC 


013 HASPDEN 22 013 
015 HAAPSAIRE 22 015 


017 AIDDLESEX 26 €17 


019 WABTOCKET 36 €19 
021 WOBPOLK 36 c21 
023 PLYAOOTH 36 C23 
025 SOPPOLK 36 €25 
027 WORCESTER 36 €27 








a none nnn enn nnn en nnn on none = oo + oo oe = oe +--+ == FIPS STATE NOMBER=26 STATE=NICHIGAN eoeneceoee- 
FIPS_CO = COUNTY IRP 6coAL=SscOU—C<—NG*_ST)=—l At—“<iéiPE COCO PEAT P - AG 0 PIPS_CC 


001 ALCOWA 1 1 2 cot 


003 ALGER 1 2 C03 


005 ALL®GAN 1 cos 


007 ALPEWA W 1 2 007 


009 ANTRIA W 1 2 c09 


011 AREWAC 11 2 11 


013 BARAGA W t 2 €13 


015 BARPY 11 C15 


017 BAY aa] 2 2 €17 


019 BENZIE 1 1 2 19 


021 BERRIEN VW 1 C21 


023 BRANCH 11 €23 


025 CALHOUN 11 C25 


027 CASS 11 €27 


029 CHARLEVOIX Bi 1 2 €29 


931 CHEBOYGAR 11 1 2 C31 


033 CHIPPEWBA VW 1 C33 


035 CLAR® VW 2 C35 


037 CLINTON 11 C37 
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APPEWDIX C (CONTINUED) 








oteeeee eee cao oaecenenses----= PIPS STATE WOMBER=26 STATE=KICHIGAN -- --- ween ------- 
PIPS_cO. =F court rep COAL SsscNt«éiCG=PF |  ) a i  ) |. a ev - FIPS_CC 


039 CRAWFORD W 1 39 


oa! DELTA "1 1 cat 





083 DICKISSON W X 2 C43 


085 PATON Bi cas 


087 ERaeT "1 1 2 C47 


089 GENESEE "1 1 C49 


051 GLADWIN 11 2 cs1 


053 GOGEBIC 1 x xX 2 C53 


055 GRAND TRAVERSE 1 1 2 cs5 


057 GRATIOT 1 (57 


059 AILISDALE 11 cs9 


061 ROUGH TON Bl Xx 2 x C61 


063 HORON 1 1 C63 


065 TUGHAA 1 C65 


067 IONIA 11 (67 


069 Tosco 11 2 C69 


071 TRON 1 Xx 1 C71 


073 ISABELLA iB 2 C73 


075 JACKSON 1 C75 


077 KALAMAZOO 11 C7? 


079 KALKASKA 11 1 1 C79 


081 K PNT 11 C61 


083 KEGEPNaW 1 x 2 C83 


085 LAKE 41 2 C85 


087 LAPEER 11 C87 


089 LEELAWA 11 1 2 (89 
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APPENDIX C (CONTINUED) 
------ Tew erereveresveronesovesecorawwwecccosoos PERS STATE WONBERTIG  STATRCRICHEGAD -<<<ccccccccccccceccccwccs . woocccccccecccecccce 
FIPs_cO = countr IRP COAL = cU G_T \ ne 2 nO NI 60S”) PRAT PAG 0 FIPS_CC 
091 LEWAWEE 11 1 91 
38 
1 
77 


093 LIVINGSTON 1 C93 
348 


095 LUCE 11 1 C35 


097 MACKIWAC 11 1 C97 


099 MACOMB 11 1 c39 


101 RAWISTEP 11 1 2 101 





193 SARQUETTE 11 x x 2 103 


105 MASON 11 1 2 105 


107 SPECOSTA W 107 


109 SERONINEE 11 2 109 


111 MIDLAND 11 2 111 


113 SISSAUREE 11 1 113 


115 MONROE 11 1 115 


117 SORTCAL® 1 117 


119 MONTMORENCY 17 1 2 119 


121 SOSKYGON 1 121 


123 REVAYGO 11 123 


125 OAKLAND 11 125 


127 OCEANA 11 127 


129 OGPSAW 1 2 129 


131 ONTONAGON 11 x 2 x 131 


133 OSCPOLA W 2 133 


135 OSCODA 11 2 135 


137 OTSFGO 11 1 2 137 


139 OTTAWA 11 139 


144 PRESQOE ISLE 11 2 141 


70 











APPENDIX C (CONTINUED) 





ooo eee-------------- FIPS STATE NUMBER=26 STATE=AICHIGAN -- ----------- 





PIPS_co COONTY IRP COAL cou G_T AU FE #0 RI o_s PEAT P AG U FIPS_CO 


183 ROSCOSAROR W 1 143 


1865 SAGINAW 1 2 145 


187 ST CLAIR B] 1 147 


189 ST JOSEPH 1 149 


151 SAWILAC 11 1 151 


153 SCHOOLCRAFT 1 1 153 


155 SHIAWASSEP "1 1 155 


157 TUSCOLA W 2 187 


159 VAN BORER "1 159 


161 WASHTERAW nl 1 161 


163 WAYNE B 1 163 


165 WEXFORD 1 2 165 


a nan nn one enn oo ee nn enn nnn eo oo = 2 + ooo ++ - FIPS STAT WRBER=27 STATE=NINNESOTA -------------------------------------- -------- 
PIPS_CO counTY TP? = COAL. co 0 G_T Av re s0 I OS PEAT P AG OO FIPS_CO 


001 AITKIN 1 1 001 


003 ANOKA 38 2 C03 


005 BECKER 6 2 cos 


007 BELTRASY € 1 C07 


009 BERTON 6 2 co9 


04 BIG STONF 6 C11 
013 BLOE BARTH 77 C13 
015 BRCWN 6 C15 
017 CARLTOR 11 cw 


ant 


019 CARVER 66 2 €19 


021 CASS 6 1 C21 


923 CHIPPEWA 6 C23 
025 CHISAGO 19 2 C25 
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APPENDIX C (cONTINOED) 








++-+------------ ----- ----- PIPS STATE WONBER=27 STATE=NIBHESOTA ----- --- orennnn---- 


FIPS_CO courTy IRP COAL co G_T av 2 - 480 aI o_s PEAT P AG 0 tIPS_CC 


027 cLaY 6 C27 


029 CLEARWATER 6 1 C29 


031 COOK 1 > 2 c31 


033 COTTORWOOD 6 C33 
035 CROW BING 6 x 1 c35 


037 DAKOTA 19 2 C37 


039 DODGE 77 C39 
0a} DOUGLAS 6 2 cal 


983 PARIBAOLT 2 083 
085 PYLLAORE 77 » cas 


oa7 FREEBCEN 7 2 ca7 
08g GOODHUE 19 cag 


051 GRANT 6 cs1 
0s? HEARNE PIN 66 2 0§3 


055 HOUSTON 19 C55 


057 HUBBARD 6 2 (57 


059 ISANTI 38 2 (59 


061 ITASCA 1 x 1 c61 


063 JACKSON 6 C63 
065 KABABEC 19 2 C65 


067 KAWDIYOHT 6 2 C67 
069 KIITSON 6 1 C69 


071 KCOCHRICHING 19 1 ¢71 


073 LAC QUI PARLF 6 C73 
075 LAKE 1 b Xx » x 2 X C75 


077 LAKE OF THE WOODS 19 ‘ C77 


079 LE SOUEOR 77 2 C79 
081 LINCOLN 6 cé1 
083 LYON 6 C83 
085 SCLEOD € 2 C85 


087 SAHNONEN 6 2 Ce7 


089 MARSHALL 6 1 (89 


091 MARTIN 6 €91 
093 APEKER 6 2 C93 
095 MIILE LACS 19 2 C45 
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APPENDIX C (COWTINDED) 
eccccenccccccecccccccoccncececccccccccccccecos PERS SEATS WUNBERST?  STATSONIUEESOTA ooeeocoeoseeseoorse ceeeoreoowccrccscncnssceces 
rIps.co =: Count ree COAL GCC“ ti«CGLT | | | | 2B 


097 RHORRT SOR 6 2 C97 
7" 
7” 
099 MOWER 77 (99 
01 HORRAY 6 101 
103 WICOLLET 6 2 103 
105 WOBLES 6 105 
107 WORRAN 6 107 


109 OLASTED ” 109 
Ww OTTER TAIL 6 2 WwW 


13 PENNINGTON 6 1 113 


115 PINE W 2 115 


WwW PIPESTONE 6 WwW 
119 POLK 6 1 119 


121 
123 


121 PoP? 6 
123 RASSEY 66 


nN 


125 RED LAKE 6 1 125 


127 RECWOOD 6 127 
129 RERVILLE 6 129 
131 RICE 7 2 131 
133 ROCK é 133 
135 ROSEAO 6 1 135 


137 ST LOUIS W 7 v | ' 137 


139 SCOTT 66 2 139 
141 SHERBORWE 71 2 1 
183 SIBLEY 6 2 143 
145 STEARRS 6 2 145 
147 STBELE 7 2 147 
149 STEVENS 6 149 


151 SWI?T 6 151 
153 TODD 6 2 153 


155 TRAVERS? 6 155 
157 WABASHA 19 157 


159 WADEWA 6 2 159 


161 
163 


16° WASBCA 77 
163 WASHINGTON 19 


NN 


165 WATORWBAN 6 165 
167 WILKIN 6 167 
169 WIBORA 19 169 


71 WRIGHT 6 2 71 


173 YELLOW MPDICINE 6 173 
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APPENDIX C (CONTINOBD) 








eleieieteteteteete! leleieheietetetetetetetedetetetebetetteete lela ~ FIPS STATE WONBER=28  STATE@AHISSISSIPPI ----------- elie tet tetetetete ttt ttt 
FIPS_co couwTr IRP COAL co *G_T av YE fo WI 0_s PEAT P AG 0 FIPS_CC 
001 ADANS 5 001 
a9 
003 ALCORN 5 C03 
a4 
005 AMITE 5 C05 
007 ATTALA 5 co7 
009 BEBSTOR 5 ok C09 
oO BOLIVAR 5 cw 
a9 
013 CALHOON 5 €13 
015 CARROLL 5 015 
017 CHICKASAW 5 017 
019 CROCcTAW 5 * r 19 
021 CLAIBORNE 5 * C21 
a9 
023 CLARKE a9 C23 
025 CLaY €25 
027 COARONMA 5 €27 
029 COPIAR 5 ¢29 
031 COVINGTON ¢31 
033 DE sOTO 5 * C33 
035 PORREST 49 035 
7 PRANKLIN 5 ¢37 
39 GEORGE a9 €39 
50 
0a1 GREENE 49 Oat 
083 GRENADA 5 043 
005 HANCOCK 24 C45 
a9 
50 
047 RARRISON 24 ca? 
a9 
50 
049 HIWDS § a9 
051 HOL"ES $ * c51 
053 HOUSPARFYS, 5 053 
055 ISSAQUENWA 5 C55 
a9 
057 ITAWAASBA C57 
059 JACKSON 26 59 
a9 
50 
061 JASPER * C61 
063 JEPPERSON 5 C63 
49 
065 JEFFERSON DAVIS C65 
067 JONES 49 (67 
069 KEAPER * C69 
071 LAFAYETTE 5 * Xx c71 
073 LAMAR 073 
075 LAUDERDAL? a9 7 C75 
077 LAWRENCE 49 €77 
079 LEAKE 5 c79 
081 LEE s cei 
083 LEFLORP 5 (83 
085 LIBCOLN 5 ¢85 
087 LOWNDES C87 
089 RADISON 5 C89 
091 MARION a9 C91 
093 MARSHALL 5 C93 
095 HOBROF C95 
097 MONTGOSERY 5 ¢97 
099 WESHROBA ¢99 
101 NEWTON a9 101 
193 NOXOBEP 103 
105 ORTIBBEHA 105 
107 PAMOLA 5 107 
109 PEARL RIVER 49 7 109 
50 
111 PERRY a9 111 
113 PIFP 5 113 
115 PCETOTOC 5 115 
117 PRENTISS 5 117 
119 QUITMAN 5 119 
121 RAWKIN a 121 
123 SCOTT 49 * 123 
125 SHARKEY 6 125 
127 SISPSON 127 
129 SAITH 89 129 
131 STONE 49 131 
50 
133 SUNFLOWER © 133 
135 TALLARATCHIP 5 * 135 
137 TATE 5 * 137 
139 TIPPAR 5 * 139 
141 TISHORINGO aa 141 
143 TUNICA 5 7” 143 
195 ONION € 185 
147 WALTHALL 147 
149 WARPEN 5 149 
49 
151 WASHINGTON 5 181 
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APPENDIX C (CONTINUED) 
TA Oe See ewe wee ae - 7° FIPS STATE WORBER=28 STATE*AISSISSIPPI TT Hee ew emeee 

rres_co courtr TRPe COAL co G_T Av YE #0 aI 0_$ PEAT p AG 0 FIPS_CC 

a9 
153 WAYNE a9 153 
185 WEBSTER 5 a x 155 
157 WILKIBSON 5 187 

89 
159 WIBSTON * 159 
161 YALOBOSHA 5 oN 161 
163 Yazoo 5 * 163 

oo-- atelier! PIPS STATE NOMBER=29 STATE*AISSOURI ------------ Toe ewe we emm wn neene 

FIPS_CO CcourTry IRp COAL co G_T AO rE fn0 aI 0_s PRAT b aG 0 HIPS CC 
001 ADAIR 2 cot 
003 AUDREW 6 * C03 
005 ATCHISON 6 _ C05 
007 AUDRAIN 2 ¢07 
009 BARRY co9 
011 BARTON 2 cw 
013 BATES 2 C13 
015 BENTON x C15 
017 BOLLISGER * 017 
019 BOOWE 2 C19 
021 BOCHABAN é ok €21 
023 BUTLER 5 * C23 
025 CALDWELL 2 C25 
027 CALLAGAY 2 C27 
029 CAGDER Xx €29 
031 CAPE GIRARDEAD 19 C31 

66 

72 

7 
033 CARROLL 2 C33 
035 CABTER + C35 
037 cass 2 C37 
039 CEDAR 2 €39 
081 CHARITON 2 Oat 
983 CARISTIAN (43 
045 CLARK 19 0485 

27 

66 

72 

77 
087 cuaY 6 2 C47 
089 CLINTON 6 * C49 
051 COLE C51 
053 COOPER C53 
055 CRAWFORD x Xx + 055 
057 DADE 2 57 
059 DALLAS C59 
061 DAVIESS € 2 061 
063 DE KALB « + C63 
065 DENT Xx x C65 
067 DOUGLAS * C67 
069 DUSKLIN 5 C69 
071 PRAWKLIN + x 71 
073 GASCONADE ¥ C73 
075 GENTRY . a C75 
077 GREEN * 77 
079 GRONDY 2 €79 
081 HARRISON . 2 cat 
083 HEARY 2 a C83 
085 HICKORY : cas 
087 HOLT 6 * c87 
089 HOWARD 2 C89 
091 HOWPFLL Xx 91 
093 TRON x 4 93 
095 JACKSCNH c95 
097 JASPER 2 97 
099 JEPPERSON 19 99 

66 

72 

77 
101 JOHNSON 2 101 
103 KNCY 103 
105 LACLEDE 105 
107 LAPAYETTE 2 107 
109 LAWRENCE 109 
114 Lewis 19 111 

27 

66 

72 

77 
113 LIRCOLN 19 113 

27 

66 

72 

77 
116 LINN 2 115 
117 LIVINGSTON 2 117 
119 SCDONALD 119 
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¥IPS_co 


193 


195 
197 
199 
201 


203 


APPENDIX C (CONTINUED) 








ooo cooceeenmnennne PIPS STATE WOMBER©=29 STATB*8ISSOURI 
COUNTY rep COAL cu G_T av Ye 0 er 0_s PRAT P ac 
AACON 2 
RADISON x * 1 1 
AARIES 
AARION 19 

27 
66 
72 
17 
A BRCER 2 
AILLES * 
AISSISSIPPI 5 
19 
66 
72 
7 
AOWITBAD 
AOBROE 2 
AORTGORBRY 2 
AORGAS 2 
WEG MADRID 5 
WEUTOR 
WODAWAY 6 2 
OReGON 1 
OSAGE Y 
OZARK * 
PESISCOT 5 
PERRY 19 
66 
72 
77 
PETTIS 2 
PHELPS Xr 
PIKE 19 
27 
66 
72 
7 
PLATTE 6 se 
POLK Xk 
POLASKY * 
POTHAN 2 
RALLS 19 2 
27 
66 
72 
77 
RABDOLPR 2 
RAY 2 
REYWOLDS ok * * 
RIPLEY x 
ST CHARLES 19 
27 
66 
72 
77 
ST CLAIR 2 * 
ST PRANCOIS * bf Xr 
ST LOOIS 19 
27 
66 
72 
77 
STE GENFVIEVE 19 * Y I 
66 
72 
77 
SALINE 2 
SCAUYLER 2 
SCOTLAND 
SCOTT 5 
19 
66 
72 
77 
SRANNON * * 
SHELBY 
STODDARD 5 
STONE 
SOLLI VAN 2 
TANEY 
TEXAS * 
VPREON 2 
WARREN 
WASRINGTON x x * 
WAYNE I 
WEBSTER 
WORTH 6 2 
WRIGHT 
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APPEWDIX C (CONTINUED) 








eo eneee----- sceceececceecseee--- PIPS STATE WUABER=30 STATE=AONTANA seeeeneees- 
FIPS_CO  —- coowTY rrp 0 COALsc'U——CsGGD_T =O ADti‘iP OCC SCAT COCUPCOGtC«iSstéa PSCC 
001 BEAVERHEAD 1 3 x x x x & cot 
003 BIG HORN 25 ) c03 
63 
005 BLAINE 6 2 cos 
007 BROADWATER 1 x 1 x x x ¢o7 
009 CARBON 2s 2 r  ¢o9 
6 
01 CARTER 6 r cw 
25 
63 
013 CASCADE 2 x 1 x x 613 
015 CROUTEAN 6 1 C15 
017 COSTER 6 3 C17 
25 
63 
019 DABIELS ‘ 19 
2 
021 DAuSON 6 3 C21 
25 
63 
023 DEER LODG® 2 x I x ¢23 
025 PALLON 6 2 C25 
25 
63 
027 PERGOS 2 t x ¢27 
029 PLATREAD 69 x (29 
031 GALLATIN 63 3 ¢31 
033 GARPIELD 6 2 €33 
25 
63 
035 GLACTER 2 1 35 
037 GOLDE® VALLEY 63 ¢37 
039 GRANITE x r 1 39 
oa AILL 6 cat 
083 JEPPRRSON x 2 x if C43 
085 JODITA BASIN 2 x CaS 
087 LAKE 69 ca? 
089 LEGIS AWD CLARK 69 x 2 x x cag 
051 LIBERTY 6 C51 
053 LISCOLY 69 x x x (53 
055 ACCONE 6 3 cs5 
25 
63 
057 MADISON x 2 X x X x cs? 
059 REAGHE® 63 1 x x cs9 
061 AIBERAL 69 x 1 061 
063 AISSOOLA 69 r 63 
065 NOSSELSHELL 25 3 C65 
63 
067 PARK 63 x 3 x x x 67 
069 PETROLEOR 25 C69 
071 PRILLIPS 6 3 x r c71 
073 PONDEBA 73 
075 POWDER RIVER . 3 75 
25 
63 
077 POWFLL 69 x x x ¢77 
079 PRATRIE 6 2 (79 
25 
63 
ont RAVALLI x 7 cay 
083 RICHLAND , 2 (83 
25 
63 
08s ROOSEVELT 6 2 cas 
25 
on? ROSEBDD 6 ) ca? 
25 
63 
089 SARDERS 69 3 x C89 
091 SAPRIDAN 6 2 91 
25 
093 SILVPR BOW x ? x X 93 
095 STILLGATER 63 1 Xx I x x a c95 
097 SVEET GRass 63 C97 
099 TPTON x 099 
101 TCOLE 6 101 
103 TREASORE 25 ’ 103 
63 
105 VALLEY 6 105 
25 
107 WHEATLAND 107 
109 WIBAOX 6 2 109 
25 
63 
111 YFLLOWSTONE 25 ? 11 
63 
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APPEWDIX C (CONTINUED) 


POSS OSES SOS 8 CSS CSRS COD OST TENG coeeeceeeees=-== FIPS STATE NORBER=31 STATB*NEBRASKR wn em meen men nen nnn emer e nn eee men eeenenenwas 
FIPS_cOo COUNTY IRP COAL cu G_T AU FE nO aI 0_sS PEAT P AG 0 FIPS CC 
001 ADARS 6 col 
12 

003 ARTELCPE 6 C03 
52 

005 ARTHOR 6 c05 
52 

007 BARNER 52 €07 

009 BLAINE 6 co9 
52 

011 BOONF 6 cw 
52 

013 BOX BUTTE 6 C13 
12 
5? 

015 BOYD 6 015 
12 
52 

017 RROWN 6 C7 
12 
52 

019 BOFPALO 6 C19 
12 

021 BORT 6 C21 

023 BOTLER 6 €23 

025 CASS 6 C25 

027 CEDAR 6 027 

029 CHASE C29 

031 CHERRY 6 31 
12 
52 

033 CHEYENNE 033 

035 CLAY 6 C35 

037 COLPAYX 6 C37 

039 CUBING 6 C39 

0a CUSTER 6 0a 
52 

043 DAKOTA 6 C43 

085 DAWES 6 cas 
12 
52 

oa? DAWSON 6 ca? 
12 
52 

089 DEOFL cag 

051 DIXON 6 C51 

953 DODGE 6 C53 

055 DOUGLAS 6 c55 

057 DORDY (57 

059 PILLAORE 6 59 

061 PRARKLIW 6 C61 
12 

063 PRONTIFR 6 (63 
12 

065 PORNAS 6 C65 
12 

067 GAGE 6 (67 

069 GARDEN 52 c69 

071 GARFIELD 6 C71 
52 

073 GOSPER 6 C73 
12 

075 GRANT 6 C75 
52 

077 GREELPY 6 (77 
52 

079 RALL 6 C79 
12 

081 HABILTON 6 cet 
12 

083 RARLAN 6 (83 
12 

085 RAYES c85 

087 HITCHCOCK C87 

089 HOLT 6 c89 
12 
52 

091 HOOKER 6 91 
52 

093 HOWARD 6 C93 
12 

095 JEFFERSON 6 c95 

097 JOHNSON 6 C97 

099 KEARWPY 6 C99 
12 

191 ¥PITH 12 101 
52 

103 FRYA PARA 6 103 
12 
52 

105 KIABALL 25 105 

107 KNOX 6 107 
12 
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APPENDIX C (CONTINUED) 


coer coer eceemeannanenaee PIPS STATE WONBER=31 
vres_co county IRP COAL cu G_T av 
109 LARCASTER 6 
WwW LIBCOLS 6 
12 
$2 
113 LOGAN 6 
52 
v5 Loup 6 
52 
17 AC PHERSON 6 
52 
119 MADISON 6 
421 MERRICK 6 
12 
w23 AORRILL 52 
125 WARCE 6 
12 
127 WEAABA 6 
129 BOCKOLLS 6 
131 OTOE 6 
133 PAGEEE 6 
135 PERKIUS 12 
137 PRELPS 6 
12 
139 PIERCE 6 
181 PLATTE 6 
12 
163 POLK 6 
12 
165 RED WILLOW 6 
187 RICHARDSON 6 
189 ROCK 6 
12 
$2 
151 SALIWE 6 
153 SARPY 6 
155 SAUNDERS 6 
157 SCOTTS BLUFF 52 
159 SBBARD 6 
161 SHERIDAN 6 
12 
52 
163 SHERAAN 6 
12 
165 SIOUX 6 
12 
52 
167 STANTON 6 
169 THAYER 6 
171 TRORAS 6 
52 
173 TRORSTON 6 
175 VALLEY 6 
52 
177 WA SHI EGTON 6 
179 VATHE 6 
161 WEBSTER 6 
183 WHEELER 6 
165 YorRK 6 
12 
© OES 68 CESS 065665 4885586 66808 06056660 46868056000 FIPS STATE WORBER#=32 
Pres_cc COoONTY rrp COAL cu G_T Av 
001 CRORCHILL 53 1 I 
003 CLARK 13 x 3 x 
28 
005 DOUGLAS 3 
007 ELKO x 1 Xx 
003 ESMERALDA t 3 x 
om POREKA x 1 x 
013 AUABOLDT 1 x 
015 LASDER xX 2 y 
017 LISCOLE 13 xX b 
019 LYow 53 x 2 X 
021 AIBERAL > 3 x 
023 WYE 13 2 > 
027 PERSHING x 1 x 
029 STOREY 53 1 x 
58 
031 WASHOE 53 1 f 
548 
033 ONITE PINE 13 x 2 b 
$10 Cagso# City 3 
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STATE*WEBRASKA 

2] no 
STAT2Z=WEVADA 
PE 40 

I 

r 

I 

x 7 

I 

bf 

I 

1 

t X 

I 





FIPS_CO 


109 
1 


113 


SS OS Oe OE OES OES SEE OE EOE SOE OEE SCORE OOO EOO 


“> 


FIPS_CC 


cot 
C03 


C05 
(07 
c09 
ci 
C13 
C15 
cw 
C19 
C21 
C23 
C27 
C29 


C31 


€33 
510 














APPENDIX C (COWTINUEBD) 





ecee cnececece THK Keene ewan nnaennnnweee PIPS STATE HUABER=33 STATE“NEW HAMPSHIRE ---------- we cree ecesces 
FIPS_CcO COUurTY IRP COAL co GT AO rE #0 ur 0_s PEAT P AG 0 FIPS CC 
001 BELKBAP 36 cot 
003 CARROLL 36 C03 
005 CHBSHIRE 26 C05 


007 coos 26 x b I c07 


009 GRAFTON 26 co9 


ow HILLSBOROUGH 26 ow 


013 ABRP RACK 26 c13 


015 ROCKINGHAN 24 C15 


017 STRAPPORD 36 ci 


019 SOLLIVAN 26 c19 





ota nen nena one enn nnn nnn eo ee eee one eo eee PIPS STATE WONBER=38 STATE=NEW JERSEY -~-----------—-- enee ne en eee- e+e 
FIPS_CO  —- COUNTY IRP  —s- COAL cu GT av rr #0 wI OLS PEAT P ato PI?S_CO 


001 ATLARTIC 19 1 co1 


003 BERGEN 22 v C03 
005 BORLIAGTON 51 1 co5 
007 CAMDEN 51 co? 


009 CAPE MAY 19 c09 


011 COSBERLAND 19 ci 


013 ESSEX 22 C13 
015 GLOUCESTER 19 C15 
017 RODSON 51 C1? 
019 HONTERDON 51 €19 
021 MERCER 51 c21 
023 MIDDLESEX 22 €23 


025 ROBROUTH 22 1 C25 


927 SORRTS 51 X C27 


029 OCEAN 22 1 €29 


031 PASSAIC 51 x C31 
033 SALES 19 €33 
035 SOMERS*®T 51 ¢35 
037 SOSS*X 51 Xx x C37 
039 ONION 22 €39 


041 WARREN §1 t Xx cai 
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APPENDIX C (CONTINUED) 


a At eee ene tenn ewan mene a en nn nn nen nnn nnenne- FIPS STATE NONBER=35 STATE*BBW AEXICO ~-~-------------------------- oer e nn cone een seee 
FIPS_CO  —- CounTY I RP coal 6 cU.—tCéG=*P Av PB MOtséMY 0_s PEAT > AG 0 FIPS_CC 
001 BERWALILLO 57 * x x I 001 
003 CATRON 13 2 x K X t 03 

28 
005 CRAVES 57 COs 
67 
007 COLPAX 59 3 x x 07 
009 CopRY 59 c09 
67 
01 DE BACA $7 ci 
67 
013 DOA AWA 57 x 2 x x x x (13 
015 BODY 57 C15 
60 
67 
017 GRANT 13 x 3 x I X x x 17 
28 
019 GUADALUPE 57 X 2 19 
67 
021 HARDING 59 ¢21 
023 HIDALGO 13 t 2 x X x 023 
28 
025 LBA 67 (25 
027 LINCOLN 67 1 x x X 027 
028 LOS ALANCS 57 ¢28 
029 LOWA * x X ¢29 
031 ACKINLEY 13 2 3 x I ¢31 
25 
033 NORA €33 
035 OTERO 67 x 3 t x X 35 
037 quar 59 ¢37 
67 
039 PIO ARRIBA 13 1 x 3 x x X 39 
28 
57 
04} ROOSEVELT 59 cay 
67 
093 SANDOVAL 13 2 1 x x I C43 
25 
57 
085 SAN JOAN 13 3 3 1 045 
25 
28 
047 SAN NIGOPL 57 x * x x x ca? 
59 
099 SANTA YR 57 2 x x I x I C49 
051 STERRA 57 x a x x x I cs1 
053 SOCORRO 57 2 x 2 x x X 1 I ¢53 
60 
055 TAOS 57 3 x C55 
057 TORRANCE 67 (57 
059 ONION 59 59 
061 VALENCIA 13 1 * X x 61 
57 
oan ee ne nan een n-ne nn nn - 22-2 ------------------ FIPS STATE UNBER=36 STATE=NPW YORK ------------------------------------------ ----- 
Preps. co.) COUNTY TRP coAL «6cU.U OGLT ag re 80s o_s PEAT p AG i) FIPS_CO 
001 ALBANY 22 co1 
51 
16 

003 ALLPGANY "1 003 
76 

005 BRONX 22 C05 
51 

007 BROOME 14 1 co? 
51 
76 

009 CATTARADGOS 11 2 09 
76 

011 CATOGA 1 x ci 
16 

013 CHAUTAUQUA 1 €13 
76 

015 CHERTNG 1 1 C15 
51 
16 

017 CHENANGO 14 ¢7 
51 
76 

019 CLINTON " x C19 
76 

021 COLUSBIA 22 c21 
51 
76 

023 CORTLAND "1 ¢23 
51 
76 

025 DELAWARE 14 C25 
51 
6 
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APPENDIX C (COBTINUED) 





a ene eeen- ----------- eoenea-------------------- FIPS STATE WOMBER=36 STATE="EW YORK ------ - seeee+----- 
FIPS_CO couNTY IRP coal co G_T a0 COPECO mr 0 OOS) PRAT P oaGtOO FIPS_CO 


027 DUTCHESS 22 § €27 


029 Frit ‘a €29 
031 ESsrx Bi I ¢31 
033 PRASKLIW 1 I C33 
035 POLTOR 51 C35 
037 Geese? W (37 
039 GREENE 22 €39 


oat HA@ILTON 11 ces 
083 RERKIAER "1 0483 


085 JEPFERSON VW x 085 


087 KISGS 22 ca? 


0a9 Leurs 1 cag 
051 LIVINGSTON 1 cs1 


053 MADISON V1 c53 


055 AOBROE 11 css 
057 HONTGONERY 51 (57 


059 WASSAD 22 C59 


061 wEW YORK 22 C61 
063 WIAGARA 11 C63 
065 ONEIDA 1 C65 
047 ONONDAGA "1 C6) 
069 ONTARIO 11 69 


071 ORANGE 22 x 071 


073 ORLPARS 11 C73 
075 OSWPGO 11 C75 


077 OTS*GO 14 (77 
079 POTWAR 22 X > 79 
081 QUEFPNS 22 cat 


083 RESSSELAER 22 C83 





085 RICRACHD 22 ces 


087 ROCKLARD 22 c87 


089 ST LAWPENCR 11 > I C89 
091 SARATOGA 51 C91 
093 SCHEN PCTADY 51 C93 
095 SCHOHARTE 51 C95 


097 SCHUYLER 11 1 97 


099 SPRPCA 11 39 


101 STPUBEN 71 1 101 


193 SOPPOLK 22 103 
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APPENDIX C (CONTINUED) 





SPOS OSB O RO e 0908 0008 88S Se OC O8SS CESSES SESeSCSe ~~ FIPS STATE WONBER=36 STATE=NEW YORK ----- ° ° eceerererece 
RIPS_CcO COUNTY IrP COAL cu G_T AU FE Le) aI 0_s PEAT P AG U FIPS_CC 
36 
105 SOLLIVAN 51 x 105 
76 
107 TIOGA 11 1 107 
51 
716 
109 TOAPKINS W 1 109 
51 
76 
111 OLSTER 22 111 
51 
76 
113 WARRER 51 113 
76 
115 WASHINGTON 22 115 
51 
76 
117 WAYNE 11 x 117 
76 
119 WESTCHESTER +4 x x 119 
1 
76 
121 WYOMING W 121 
76 
123 YATES W 123 
76 
POS cme enes Co cces cece cose se cone ceseosossece FIPS STATE WUNBER=37 STATE=NORTH CAROLIWA ---------- wo eres coemoose cos oseoss ccocece ecco 
PIPS_CO county TRe COAL co G_T AU Fre #0 NI 0_s PEAT P AG 0 FIPS_CC 
001 ALAMANCE cot 
003 ALEXANDER C03 
005 ALLEGHANY C05 
007 ANSOR C07 
009 ASHE x x x co9 
011 AVERY I ci 
013 BEAUFORT 29 1 Xx (13 
32 
38 
a9 
015 BERTIE 29 2 C15 
32 
38 
a9 
017 BLADEN a9 C17 
019 BROWSBICK 28 1 2 C19 
29 
32 
38 
89 
021 BOBCONPE C21 
023 BURKE x C23 
025 CABARROS X C25 
027 CALDWELL C27 
029 CARDEN 19 1 C29 
29 
32 
38 
a9 
031 CARTERET 24 2 C31 
29 
32 
38 
89 
033 CASWELL (33 
035 CATAWBA r C35 
037 CRATRAS 2 (37 
039 CHEROKEE 4 x (39 
oat CHOWAN 29 1 cal 
32 
38 
a9 
083 cLaY I C43 
08s CLEVPLAND x Xx C45 
087 CCLOMEDS 38 1 2 ca? 
a9 
039 CRAVEN 29 1 2 C49 
32 
38 
a9 
051 COABERLAWD a9 C51 
053 CORRITOCK 19 1 (53 
24 
29 
32 
38 
a9 
955 DARE 248 1 C55 
29 
32 
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APPENDT” C (CONTINOED) 











© Cem en eens ce ees enesessoressessooseere ----- PIPS STATE NUSB8R=37 STATE=NOBSTH CAROLIBA -o- ceoeeocorecece 

FIPS_CcOo CcounTrY IRP COAL co 6_T av re "0 aI 0_s PEAT P ac 0 FIPS_cc 

38 

a9 
057 DAVIDSON x I 057 
059 DAVIE 59 
061 DOPLI# 1 2 C61 
063 DORHAA C63 
065 BOGECCABE c65 
067 PORSYTH C67 
069 PRAWKLIN x c69 
071 GASTOR > § c71 
073 GATES 29 1 c73 

32 

38 
075 GRARAR ae c75 
077 GRANVILLE a c77 
079 GREENE 1 ¢79 
081 GUILFORD x x ce 
083 RALIPAY x c83 
085 HARNETT ces 
087 RATWOOD es c87 
0A9 HENDERSON 089 
091 AERTPORD 29 2 C91 

32 

38 

a9 
093 HOKP c93 
095 HYDE 28 2 c95 

29 

32 

38 

a9 
097 IRBDELL C97 
099 JACKSON 4 | c99 
101 JOBRSTON 101 
103 JOBES 29 1 2 103 

32 

38 

a9 
105 LEE 2 105 
107 LENOIR a9 1 2 107 
109 IIT SCOLN x 109 
WW SCDOWELL 111 
193 A ACON 113 
11§ MADISON 44 t 175 
117 SABTIN 29 117 

32 

49 
119 MECKLENBORG x 119 
121 MITCHELL 121 
123 MONTGOMERY x 123 
125 SOORE 125 
127 WASH 127 
129 NEW HANOVER 248 2 129 

29 

32 

38 

a3 
131 WOBTHARPTON 131 
133 ONSLOW 28 1 2 133 

29 

32 

38 

a9 
135 ORANGE 135 
197 PASLICO , 24 2 137 

29 

32 

38 

a9 
139 PASQUOTARE 29 1 139 

32 

38 

49 
191 PENDER 24 2 vat 

29 

32 

3A 

49 
183 PERQUIMANS 29 1 143 

32 

38 

49 
185 PERSON 8 145 
147 PITT 29 1 147 

32 

38 

69 
189 POLK 149 
181 RABDOLPR x 151 
153 RICHACND 153 
155 ROBESON 49 155 
1§7 ROCKI SGHAN 157 
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FIPS_CcO COUNTY IRP 

159 ROUGAR 

161 RUTHESPORD 

163 SaABPSON 

165 SCOTLAND 

167 STABLY 

169 STOKES 

171 SURRY 

173 SUAIN aa 

175 TRANSYLVANIA 

177 TYRRELL 29 
32 
38 
ag 

179 OWION 

181 VABCE 

183 WAKE 

185 WARREN 

187 WASAIRGTON 29 
32 
38 
a9 

189 WATAUGA 

191 PAYEE 

193 WILKES 

195 WILson 

197 YADKIN 

199 TANCEY 

FIPS_co COUNTY Ire 

091 ADAMS 6 
25 

003 BABNES 6 
70 

005 BENSON 6 

007 BILLIAGS 6 
25 

009 BOITINEAO 6 

011 BOWSAS 6 
25 

013 BOURKE 6 
25 

015 BURLPIGH 6 
25 

017 cass 6 

019 CAVALI#R 6 

021 DICKEY € 
70 

023 DIVIDE 6 
25 

025 DOSH 6 
25 

027 PDDY 6 
70 

929 PaRORS 6 

031 YOSTER 6 
70 

033 GCLDER® VALLEY 6 
25 
63 

035 GRAND FORKS 6 
71 

037 GRANT 6 
25 

039 GRIGGS 6 

oat RETTINGER 6 
25 

08? ZIDDER € 
70 

0a5 TA S80O7R? & 
70 

037 LOGAN 6 
70 

949 SCHEWRY 6 
25 

0s} SCINTOSH 6 
70 

053 ACKENZIPF 6 
25 
63 

055 PCLRAR 6 
25 

057 SERCPR € 
25 

C59 SORTOR 6 
25 

061 SODNTRAIL é 
25 

063 RFLSON 6 


~~ PIPS STATE NONBER=37 


see a nse -—--- FIPS STATP NOSBER=38 





APPENDIX C (CONTINUED) 





STATE=NOBRTH CAROLINA 


COAL sc G_T 


x v | 
x 
x 
x 
1 
x 
1 
1 
x 


AOD re AO ur 0_s PEAT P AG 


0 FIPS CC 


159 
161 
163 
165 





STATE=NORTH DAKOTA ----------- ------ 
coat ss cn G_t A re nO "I «OLS PEAT F AG 


2 


~ 


ad 
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co 
C03 


x co? 


r ci 








FIPS_CO 











APPENDIX C (CONTINIED) 


SPOS OP SSOP OS SS OSE ERS SPS S898 SOSH ONS CT OOSOTOO@ PIPS STATP NOSBER= 38 STATE*NORTH DAKOTA --3 enn nm on nnn am nn a ew ww er nn ee en nnn ee 
Fres_co cconrTr TR COAL cu G_T AU re 40 WI 0_S PEAT P AG g FIPS_CC 
065 OLIVER 6 2 C65 
25 

067 PEABINA 6 C67 
71 

069 PIBRCE 6 (69 

071 RAMSEY 6 C71 

073 RABSOS 6 C73 
70 

075 RENVILLE 6 1 C75 
25 

077 RICHLAND 6 (77 

079 ROLETTE 6 C79 

081 SARGENT 6 c81 
70 

083 SHERIDAN 6 C83 
25 

085 SIOUX 6 C85 
25 

087 SLOPP 6 3 x (87 
25 

089 STARK 6 3 cag 
25 

091 STBEL® 6 cg 

093 STOTS BAN 6 C93 
70 

095 TCWNER 6 c95 

097 TRAILL € C97 
71 

699 WALSH € (99 
71 

101 WARD 6 2 101 
25 

103 WELLS 6 103 
70 

105 WILLIANSS 6 3 105 
25 

OPO OSE SSS OES 6 OSES OES SEES OSS OS98 BOSS 6006880008600 PIPS STATE NUNBER=39 STATESOHIO -- nnn nn nn cnn wn nnn mee nw a em mn enn nnn wenn neon n- 
FIPS_cOo COUNTY IRP COAL cu G_T Ag re f0 WI o_S PEAT P AG i] FIPS_CC 
001 ADAMS 19 1 cot 

65 
77 
093 ALLEN 1 C03 
77 
095 ASHLAND 11 C05 
77 
007 ASHTABOLA 1 1 co? 
61 
73 
77 
009 ATHENS 7 3 C09 
O11 AUGLAIZE W ci 
77 
013 RELAONT 77 3 C13 
015 BROWN 19 C15 
65 
77 
017 BOTLER 77 C17 
019 CARROLL 77? 2 C19 
021 CHAMPAIGN 77 C21 
923 CLARF 77 023 
025 CLERACRHT 19 C25 
77 
027 CLINTON 77 (27 
929 CCLOMBIAWA 77 2 C29 
031 COSHOCTON 17 ? ¢31 
033 CRAWFORD im 1 (33 
7? 
035 CUYAHOGA Bi 1 C35 
61 
73 
77 
037 DARKE 77 C37 
039 DPFIANCR 1 1 (39 
wT 
041 DELAWARE 77 1 cat 
043 BRir 1 1 C43 
61 
72 
77 
03s PAIRFIPLD 77 C45 
997 PAYETT? 77 C4? 
089 PRANEKLIN' 7 1 C49 
951 POULTON - 1 cs1 
77 
053 GALLIA 17 2 ($3 
055 GEANGA 1 ' 55 
77 
057 GREENE 77 C57 
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APPENDIX C (CONTINUED) 








a ee ee reenceenee aot e nent nn een nnenne- FIPS STATE WOUMBER=39  STATE*OHIO -------- oo a eeeeenenees 
rres_cc —- couwrr rep COALsCsicHs—C<CCST CCP COtiaE:Ci‘éit a‘ SSOCOPATCPtltCOti HIPS_CC 
059 GUERNSEY ”7 3 59 
061 HABILTON 19 C61 

” 
063 HANCOCK " 063 
7 
065 HARDIN "1 65 
”7 
067 HARRISON 7 3 (67 
069 REBRY "1 1 69 
7 
071 HIGHT. AND 77 1 c71 
073 HOCKING 7 2 73 
075 AOLNES 7 2 C75 
077 nORON " 1 (77 
77 
079 JACKSCH 7 2 79 
081 JBPPERSON 7 3 (81 
083 KNOX 7 1 a3 
065 LARE "1 cas 
61 
13 
7 
067 LAWRENCE 77 2 a7 
069 LICKING 7 (89 
091 LOGAW 17 1 941 
093 Lomare 1 1 93 
61 
73 
”7 
095 LOCAS "W 1 95 
61 
73 
7 
097 RADISON 17 ¢97 
099 RABONING 7 2 ¢99 
101 nABTON 7 1 101 
103 REDIWA "1 103 
7 
105 NEIGS 7 2 105 
107 RERCER 1 107 
7 
109 AIANT 7 109 
111 HOBROE 7 2 x 11 
113 NOBTGORERY 7 113 
115 RGAN 17 2 115 
117 RORROW 7 1 117 
119 AOSKI NGOS 7 2 119 
121 LE 17 2 121 
123 OTTAWA 61 123 
73 
77 
125 PAULDING 1 125 
77 
127 PERRY 77 2 127 
129 PICKAWAY 7 1 129 
131 PIRE 77 1 131 
133 PORTAGE 1 133 
7 
135 PREBLE 17 135 
137 POTWAR 11 137 
7 
139 RICHLAND 1 139 
77 
101 ROSS 17 1 101 
193 SANDUSKY "1 193 
73 
77 
188 SCIOTO 65 1 1 145 
7 
187 SEWECA rT 147 
17 
189 SHELBY 1 149 
7 
151 STARK 1 2 151 
7 
153 SUANIT 1 1 153 
7 
155 TROABILL 1 1 155 
17 
157 TOSCARAWAS 7 3 157 
159 ONION 77 159 
161 VAN WERT 1 161 
17 
163 VINTON 7 2 163 
165 WARREN 7 165 
167 WASHY NGTON 17 2 x 167 
169 WAYNE 77 1 169 
171 WILLIAMS 11 1 171 
77 
173 woop 11 173 
7 
175 WYANDOT 1 175 
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APPENDIX C (CONTINUED) 











se ceeecovesscsose eeeeseeere eucceceees cecseee ~ew= FIPS STATE NOABER#39 STATESOHTO ------- OO POS OOS OS CSOT BOSS ESSS COS CSET SS CSES SC CRNCe 
PrPes_co couNTY Tre COAL cu G_T Av rE AO WI 0_s PEAT P aG 0 FIPS_ CO 
77 
coon cenceceeessessorse ToT Keen ennmnmmmmnnmnnnn KPIPS STATE NONBER#80 STATESORLARONA eee ene n nce ee eee eneeee cee cem nee eneees seam enaewae 
FrPes_cc counTY TRP coaAL cu G_T AD re nO WI 0_s PBAT P AG U PIPS_CC 
001 ADAIR 19 i] co1 
003 ALPALPA 19 C03 
005 ATOKA 19 2 cos 
007 BEAVER 19 co? 
59 
009 BECKAAN 19 co9 
59 
011 BLAIWE 19 cw 
013 BRYA 19 13 
015 cappo 19 C15 
017 CABADIAN 19 C17 
019 CARTER 19 1 C19 
021 CHEROKEE 19 1 c21 
023 CHOCTAW 19 €23 
025 CI@ARRONW 19 C25 
59 
027 CLBVELARD 19 C27 
029 COAL 19 2 1 C29 
031 COBARCHE 19 a C31 
033 COTTON 19 €33 
035 CRAIG 19 2 C35 
037 CREEK 19 €37 
039 COSTER 19 39 
59 
0s DELAWARE 19 1 041 
083 DFWFY 19 C43 
59 
045 PLLIS 19 C45 
59 
047 GARFIELD 19 ca? 
099 GARVIN 19 ca9 
051 GRADY 19 cs1 
053 GRAWT 19 053 
055 GREEF 19 x C55 
59 
057 RARBAON 19 (57 
59 
059 HARPER 19 c59 
59 
061 HASKELL 19 2 c61 
063 HUGHES 19 (63 
065 JACKSON 19 v C65 
59 
067 JEFFPRSON 19 C67 
069 JOHNSTON 19 1 (69 
071 FAY 19 c71 
973 FIAGPISHER 19 C73 
075 KIOWA 19 C75 
077 LATIMER 19 2 C77 
079 LE PLORE 19 2 C79 
081 LISCOLR 19 c61 
083 LOGAN 19 C83 
085 LOVE 19 c85 
087 MCCLAIN 19 C87 
089 ACCORTAIN 19 C89 
091 ACINTOSH 19 1 C91 
093 MAJOR 19 €93 
095 MARSRALL 19 c95 
097 NAYES 19 1 (97 
099 AORRAY 19 > 1 99 
101 AUSKOGEE 19 1 101 
103 NOBLE 19 103 
105 WOWATA 19 2 105 
107 ORFOSKEP 19 1 107 
199 CRLAHORA 19 109 
111 ORBULGEE 19 2 111 
113 OSAGE 19 113 
116 OTTAWA 19 115 
17 PAUNEE 19 117 
119 PAYNE 19 119 
121 PIITSBORG 19 2 121 
123 PONTOTOC 19 x 1 123 
12€ POCTTAWATONTE 19 125 
127 POSHMATAHA 19 127 
129 ROGER AILLS 19 129 
59 
131 ROGERS 19 2 131 
133 SPAINOLE 19 133 
135 SEQUOTAH 19 1 1 135 
137 STEPHENS 19 137 
139 TEXAS 19 139 
59 
141 TILLMAN 19 141 
183 TOLSA 19 1 183 
145 WAGONFP 19 1 145 
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APPENDIX C (CONTINUED) 


OOOO OP CSS SO OOS S COSE CORES SS CDSS SERES CESeSESCEe FIPS STATE WORBER#40 STATBSORLAHOBA ee eee enn enn e ee ee eee n cen men mem emmmna ce eeeeeccece 
FrPs_co county TRP COAL co G_T AU FE "0 aI o_s PEAT P AG 1 FIPS CC 
47 WASHIAGTON 9 147 
149 WASAITA 19 149 
151 Woops 19 151 

59 
153 WOODWARD 19 1§3 
59 

ccoeeee Pee c ce comes coe ceconscecoososcossososscoss PIPS STATE NONBERSS 1 STAT B®ORBGON one enn een en renee een w em eem ene ewe m eens snes censess 
PIPS_co COUNTY IRP COAL cu G_T AU FE Ano WI 0_s PEAT P AG 0 FIPS_CC 
001 BAKER 1 Xx 2 x x cot 
003 BERTON C03 
005 CLACKARAS 2 C05 
007 CLatsop 31 co? 
009 COLOMBIA X C09 
om coos 31 1 x cw 
013 CROOK ’ C13 
015 Corry 18 X 015 

31 
017 DESCHOTES .] C17 
019 DOUGLAS 31 2 Xx x C19 
021 GILLIAN 1 C21 
023 GRANT 1 2 Xx I €23 
025 HARNEY 58 1 C25 
027 HCOD RIVER ‘ 2 C27 
029 JACKSON 18 x Xx €29 
031 JEPPEBSON 1 2 x C31 
033 JOSEPAINE Xx x x C33 
035 KLAMATH 18 2 C35 
35 
037 LARE 18 1 Xx ¢37 
039 LANE 31 2 Xx x C39 
oat LIBCOLN 31 cut 
083 LI" C43 
085 AALHEOR 1 x I cas 
087 AARION 2 cay? 
089 NOBROW 1 cag 
051 AOLTACHAH ¢51 
053 POLK Cs3 
055 SHERAAN 1 css 
057 TILLA#OOR 31 cs? 
059 OMATILLA 1 3 c59 
061 ONION 1 2 C61 
063 WALLOWA 1 C63 
065 Wasco 1 2 C65 
067 WASAIEGTON C67 
069 WHEELER 4 C69 
071 YARHILL c71 
OO Oe en mee one cows s cee cas cee se ceseseses escescen PIPS STATE NUNBER=82 STATE*PERWSYLVANI A --on neon cen an nn cee nn cee ee eee ces ccccccccocs 
FIPS_CO COUNTY Ire COAL co G_T Av FE 480 NI 0_s PEAT P AG 0 FIPS_CC 
001 ADARS 51 co1 
76 

003 ALLEGHPRY 76 2 C03 

005 ARSSTRONG 76 3 co5 

007 PEAVER 76 2 co? 

009 BEDFORD 51 2 1 x C09 
76 

O11 BERKS 14 » Xx x | cw 
51 
76 

013 BLAIR §1 2 1 x C13 
76 

015 BRADFORD 51 2 1 C15 
76 

017 BUCKS 51 C17 
76 

019 BUTLER 76 3 x C19 

021 CAMBRIA 51 3 1 C21 
76 

023 CABERON 76 2 1 €23 

025 CARBOS 51 2 €25 
76 

027 CENTRE 51 2 x C27 
76 

029 CHESTER 51 C29 
76 

031 CLARION 76 2 C31 

033 CLEARPIELD 51 3 1 €33 
76 

035 CLIWTCH 14 2 1 035 
51 
76 

937 CCLUABIA 51 2 37 
76 

039 CRAWFORD 11 €39 
76 
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Fres_cc 
0a 
083 
045 


083 
087 


091 
093 


095 


097 


099 
101 
103 
105 


107 


109 
11 
113 


115 


17 
119 
121 
123 
125 
127 
129 
131 


133 


CoounTY 
COAMBERLAND 
DAOPHIN 
DELAWARE 


PLR 
ERIE 


PAYETTE 
POREST 
PRAWKLIN 
POLTON 


GREEW® 
HOWTI BGDON 


INDIANA 
JEFFERSON 
JORBIATA 
LACKAWANNA 
LARCASTER 
LAWRENCE 
LPBARON 
LERIGH 


LUZERNE 


LYCOMING 


ACKEAN 
SERCER 
AIFPLIV 
ROBROB 
HONTGORERY 


AONTOOR 


RORTHAAPTON 


WORTHOABERLABD 


PPRRY 
PRILADELPHIA 
PIRF 


POTTER 


SCARUYLRILL 


SNYDER 
SOMERSET 
SULLIVAN 


SOSQUERANNA 


TIOGA 

ONION 
VERANGO 
WARRER 
WASHINGTON 
WAYWE 
WESTMORELAND 
WYOCRTI NG 


YORK 


APPENDIX C (CONTINDED) 





FIPS STATE NONBER=42 STAT E*PEWRSYLVAWIA een nnn enn meen nnn nn 


COAL CU Gt 0 FE #80 WW OS PEAT PAG 


2 
2 1 
3 1 x 
2 
3 
2 
3 1 
2 1 
x 
2 
Xx 7 
2 
2 Xx Xx x q 
I 
2 
2 1 
2 
2 
2 
1 
3 
3 1 
2 1 
1 
2 1 
2 
3 
1 
2 1 
1 
Xx 
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FIPS_CO 
oa 
(a3 
cas 


C47 
cag 


c51 
C53 
c55 
c57 


c59 
C61 


C63 
C65 
(67 
C69 
c71 


C73 
C75 


c79 


101 


107 


109 
1 
113 


115 


117 
119 
121 
123 
125 
127 
129 
131 


133 











APPENDIX C (COWTIBUED) 














Coorer ene ces cose fees cessor eoors coerce - PIPS STATE NURBER=88 STATB=RHODE ISLAWD ----------- - coeecconcece 
rrPs_co COUNTY IrpP COAL cu G_T AD rE fo aI 0_s PRAT P AG 0 FIPS_CC 
001 BRISTOL 36 cot 
003 KEaT 36 C03 
005 WEGPORT 24 cos 

36 
007 PROVIDENCE 36 1 co? 
009 WASAI SGTOR 28 co9 
26 
36 

coco FIPS STATE NUMBER=85  STATE=SOUTH CAROLIWA --- eoeececsere 
PIPS_co COUNTY IRP COAL co G_T AU PE Le Le) ur o_s PBAT P aG 0 fIPS_cc 
001 ABBEVILLE cot 
003 AIKES 003 
005 ALLEUDALE +4 1 cos 

5 
007 ABDERSON co7 
009 BAABERG a9 1 co9 
011 BARWWELL 55 1 cw 
013 BEAUFORT 28 1 2 €13 

29 

32 

38 

55 
015 BERKELEY 29 1 2 c15 

32 

38 

69 
017 CALAoun 1 C1? 
019 CHARLESTON 28 1 2 C19 

29 

32 

38 

a9 
021 CHEROKEE c21 
023 CHBSTER C23 
025 CHESTERPIELD 89 x C25 
027 CLAREBDORN a9 C27 
029 COLLE TOR 28 1 2 C29 

29 

32 

38 

a9 
031 DARLISGTON a9 c31 
033 DILLOW a9 €33 
035 DORCHESTER 29 1 2 C35 

32 

a9 
037 EDGEFIELD €37 
039 PAIRPIELD C39 
081 PLORERNCE a9 cal 
083 GEORG ETOUN 28 1 2 C43 

29 

32 

38 

89 
085 GREPRVILLE cas 
087 GREEN BOOD ca? 
089 AHARPTOR 49 1 2 cag 

55 
051 HORRY 248 1 2 cs1 

29 

32 

38 

69 
053 JASPER 248 2 $3 

29 

32 

38 

a9 

55 
055 KERSHAW css 
057 LABCASTER x xX C57 
059 LAORENS cs9 
061 LEE cé61 
063 LEXINGTON C63 
065 MCCORMICK Xx C65 
067 AARION a9 1 2 C67 
069 AABLBORO a9 c69 
071 WEGBERRY c71 
073 OCONEE C73 
075 ORANG EBORG ag 1 075 
077 PICKERS C77 
079 RICHLAND (79 
081 SALODA cei 
083 SPARTANBORG C83 
085 SOSTER 49 C85 
087 ONION C8? 
089 WILLIASSBURG 49 C69 
091 YORK C91 
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APPEWDIZ C (CONTINUBD) 





VIPS STATE BORBER=86 STATEB=SOUTH DAKOTA 








PIPs_co CourTY rrp COAL co GT av rE #0 ar 0_s PRAT P ac 0 eres _cc 

003 AURORA m c03 

005 BBADLE m cos 

0 
007 BEOHETT ok cov 
2 

009 Boe HOARE a cos 

ov BROOKINGS 6 cw 

013 Brows 6 13 
70 

015 BROLB 6 cts 

0” BOPPALO 6 0” 

019 BOTTE os g C19 

021 CASPBBLL 6 ¢21 

023 CHARLES AIX 6 623 

025 Clark 6 cas 
70 

027 cuaY 6 ¢27 

029 CODINGTOR 6 ¢29 

031 corsos 6 2 c31 

033 COSTER 6 gE €33 

035 DAVISON : 035 
7 

037 DaY 6 ¢3? 
70 

039 DEOEL 6 ¢39 

0a DEGET 6 2 cat 

083 DOUGLAS 6 ca3 
70 

085 BDSURDS m 00s 

087 PALL BIVER 6 x k ca? 

089 PAOLK 6 cag 
70 

051 GRANT 6 cst 

053 GBBGORY 6 1 €$3 

055 BAAKOD 6 05 

057 BAGLIN 6 057 

059 BAUD 6 cs9 
70 

061 AABSOR 6 C61 
70 

063 HARDING : 2 x i €63 
2 

065 ROGHES 6 66s 

067 RUTCHINSON 6 C67 
70 

069 HYDE 6 C69 
70 

071 JACKSON 6 c71 

073 JEBRAOLD ” €73 

075 JORES 6 1 C75 

077 KIBGS BURY ” ¢77 

079 LAE 6 ¢79 

081 LAURENCE 6 x | z cet 

083 LISCOLA 6 ¢83 

0865 LYeaw 6 1 ces 

087 ACCOOR 6 ce? 
70 

089 ACPRERSON 6 (89 
70 

091 MARSHALL ” cot 

093 AEADE 6 g ¢93 

095 AELLETTE 6 C95 

097 AIBER 6 C97 
70 

099 AINWEHARA 6 c99 

101 AOODY 6 101 

103 PENNINGTON 6 x I x | 103 

105 PERKINS 6 2 g 105 
25 

107 POTTER 6 107 
70 

109 ROBERTS 6 109 

11 SAUBORN 6 11 
70 

113 SHANNON 6 113 
52 

115 SPINK 6 115 
70 

117 STANLEY 6 117 

119 SULLY 6 119 
70 

121 TODD 6 121 
52 

123 TRIPP 6 123 

125 TURNER 6 125 


92 











APPEMDIX C (CO’TIBUED) 








seer ew ece PIPS STATE HOABER©46 STATE=SOUTH DAKOTA ----------- coos corcess 
FIPs_co COUNTY Tepe COAL co GT av YE no wr 0s PBAT e AG 0 RIPS_CC 
70 
127 UNION 6 127 
129 GALVORTH 6 129 
131 WASHABAUGH 6 131 
135 YASKTON 6 135 
70 
137 ZTIEBACH 6 i] 137 





PIPS STATE WORBER=87 STATB=TENBESSEE 





FIPs_co coorTy TeP COAL co G_T av rE A0 aI os PBAT P AG 0 rIPS_CC 

001 ANDERSON ae 2 1 cot 
65 

003 BEDPORD as co3 

005 BEuTOR aa 1 cos 

007 BLEDSOR os 2 1 co? 
65 

009 BLOUWT aa 1 coo 
65 

011 BRADLEY ae cw 
65 

013 CAQPBSLL aa 2 1 C13 
65 

015 CaBROn as 1 C15 

017 CARROLL 5 C17 
as 

019 CARTER (19 

021 CABATAAR ae 1 ¢21 

023 CABSTER 5 €23 
ae 

025 CLATBORSS br 2 x 1 ¢a5 

027 cLaY aa 4 ¢27 

029 COCKE 2 ¢29 
6 

031 Corres ae ’ ¢31 

033 CROCK ETT 5 €33 

035 COMBESLAND T) 2 x (35 
65 

037 DAVIDSON ae 1 ¢37 

039 DEC ATOR aa 1 €39 

0a1 DE Kate ae 1 cal 

083 DICKSCE as C83 

085 DYER 5 cas 

0a? PAYETTE 5 ca? 

089 PaeTRess as 2 Cag 
65 

051 PRABKLI® ee 1 cs1 

053 GrBsoR 5 053 

0s5 GILes aa 1 r ¢s5 

057 GRAINGER ae ’ c57 
65 

0$9 GREENE ae cs$9 
65 

061 GROsDY ae 1 C61 

063 HASBLEN ae 063 
65 : 

065 HABTLTON ae 2 % 1 C65 
65 

067 AABCOCK 65 1 C6? 

069 HARDESAR 5 C69 

071 BABDIN ae 1 cm 

073 HAGKIRS 65 1 ¢73 

075 AAYWOOD 5 C75 

077 HERDEDSON 5 ¢77 
aa 

079 AEORY 5 C79 
ae 

081 RICKAAN as t cet 

083 ROUSTOR rt) ¢@3 

085 HOMPHREYS aa ces 

07 JACKSON as 1 ce? 

089 JEPPERSON +4 cag 
6 

091 JORNSON c91 

093 KNOT ae (93 
65 

095 LAKE 5 695 

097 LAUDERDALE 5 * ¢97 

099 LAWRENCE as 1 ¢99 

101 Leers aa 1 101 

103 LIBCOL® as 1 103 

05 LOUDON as 105 
65 

107 RCHINS ao 107 
65 

109 ACBAIRY b) 109 
as 

111 RACON as ’ 111 

113 MADISON 5 113 
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APPEWDIX C (CONTINUED) 




















----- PIPS STATE NOMBER=47  STATE=TENNESSEE or----- oeee co eneee 

FIPs_co couNTY IRP COAL co G_?T ag FE 0 aI 0_s PBAT Pp AG 0 rIPS_CC 
an 

115 MARION aa 2 x 1 115 
65 

WW MARSHALL aa 17 

119 WAURY ay 1 I 119 

121 ABIGS aa t 121 
65 

123 AOBROE aa 1 123 
65 

125 ACRTGORERY aa 125 

127 HOORE aa 1 127 

129 AORGAN aa 2 129 
65 

131 OBION 6 131 
ao 

133 OVERTON as 2 1 133 

135 PERRY ae 1 135 

137 PICKETT ao 1 137 
65 

139 POLK ao x x 7 I 139 
65 

181 POTNAR aa 2 1 191 

183 RHEA 48 2 x 1 143 
65 

185 ROANE a4 1 t 1 185 
65 

187 ROBERTSON au 147 

189 RUTHERFORD 4a 199 

151 SCOTT ua 2 151 
68 

153 SBQUATCHIE ae 2 1 153 
65 

185 SEVIER Ra x 155 
65 

157 SHELBY 5 * 157 

159 SAITR ao 159 

161 STBWART aa 1 161 

163 SULLIVAW 65 163 

165 SUAWER as 1 165 

167 TIPTON 5 * 167 

169 TROUSDALE aa 169 

171 UNICOI 171 

173 UNION aa 173 
65 

175 VAN BORER as 2 175 

177 WARREN a8 177 

179 WASHI BGTON 65 179 

181 WAYNE aa bf 1 1861 

183 WEAKLEY 5 183 

185 WHITE aa 2 1 185 

187 WILLIARSON aa 1 I 187 

189 WILSOR ea 169 

oo on ono oo nn on on on oo on oo nn ooo oes PIPS STATE WOMBER=88 STATE=TEXAS ooo 

FIPS_CO COUNTY IRP COAL co G_T av rz ao aI 0_s PEAT e AG 0 PIPS_CC 

001 ANDERSON 2 c01 

003 ANDREWS C03 

005 ANGELINA 2 cos 

007 ARAWSAS a ¢07 
28 

009 ARCHER co9 

011 ARASTRONG 59 C11 

013 ATASCOSA 67 1 t €13 

015 AUSTIA 19 i C15 

017 BAILEY 59 C1? 

019 BANDERA 19 c19 
67 

021 BASTROP 19 2 1 C21 
67 

023 BAYLOR €23 

025 BEE I C25 

027 BELL 19 1 ¢27 
67 

029 BEXAR 67 2 1 C29 

031 BLARCC 19 C31 
67 

033 BORDEN 59 €33 

035 BOSQUE 19 C35 

037 BORIE 19 2 ¢37 

039 BRAZORIA 4 €39 
28 

oat BRAZOS 19 2 1 cat 

083 BREWSTER 57 043 
60 
67 

085 BRISCOE 59 cas 

087 BROOKS I cay 

089 BROWN 19 cag 

051 BURLESON 19 2 1 €51 
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APPENDIX C (CONTINUED) 











soe ---- PIPS STATE NOMBER=88 STATE=TEXAS sree ccoeee- 
¥rPes_co ccurTr IRp COAL cv G_T AU PE nO aI 0_s PEAT F AG U FIPS _CC 
053 BURNET 19 C53 
67 
055 CALDWELL 19 2 1 ¢55 
67 
057 CALHOOR @ ¢57 
28 
0s9 CALLABAR 19 €s9 
061 CAGEROR a C61 
21 
28 
063 CaAGP 2 C63 
65 Carson 59 C65 
067 cass 2 x €67 
069 CastTRO 59 C69 
071 CHAMBERS 8 c71 
28 
073 CHEROKEE 2 b 4 €73 
075 CHILDsSEss 19 C75 
59 
077 CLAY 19 ¢77? 
079 COCHRAN 59 ¢79 
081 CORE 19 cet 
083 COLBAAn 19 c83 
085 COLLIS 1 ces 
087 COLLI BGSUORTH 19 ce? 
59 
089 COLORADO x ce9 
091 COBAL 19 1 ¢91 
67 
093 COBANCRE 19 C93 
095 CONCHO 19 c95 
67 
097 COOKE 19 C97 
099 CORYELL 19 ¢99 
101 COTTLE 59 101 
103 CRARE 57 103 
67 
105 CROCK ®8TT 57 105 
67 
107 CROSBY 59 107 
109 CULBEBRSON 57 X » z 109 
19 DALLAA 59 111 
113 DALLAS 1 113 
115 DAgSOR 59 115 
117 DEA? SHITH 59 117 
119 DELTA 1 119 
121 DESTOR 121 
123 DE WITT Df 123 
125 DICKENS 59 125 
127 DISAIT 127 
129 DOBLEY 59 129 
131 DOVAL » 4 X 131 
133 BASTLAND 19 133 
135 BCTOR 135 
137 EDBARDS 19 137 
67 
139 ELLIS 19 1 139 
181 EL PASO 57 141 
183 ERATA 19 143 
185 PALLS 19 1 185 
187 PABRIN 19 1 147 
189 PAYETT? 19 2 1 > 4 149 
151 PISHER 19 151 
153 PLOYD 59 153 
155 POARD 155 
157 PORT BEND 157 
159 PRASKLIV 2 159 
161 PREPSTONE 19 2 1 161 
163 rrRiIo 1 163 
165 GAINES 59 165 
167 GALVESTON a 167 
28 
169 GARZA 59 169 
171 GILLESPIE 19 171 
67 
173 GLASSCOCK 173 
175 GOLIAD » 4 175 
177 GONZALES 19 1 x 177 
67 
179 GRAY 59 179 
181 GRAYSON 19 181 
183 GREGG 2 163 
185 GRISES 2 y 185 
187 GUADALUPE 67 1 187 
189 HALE 59 189 
191 RALL 59 191 
193 HAMILTON 79 193 
195 HANSPORD 19 195 
59 
197 HARDERSAN 19 197 
59 
199 RARDIN 199 
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APPENDIX C (CONTINUED) 











Tee res ere eee cce= --- PIPS STATE WOMSBER=88  #STATEB=TEXAS oo-- 
rres_cc CoUuRnTY IRP COAL co G_T av rz #0 aI o_s PEAT P ac 0 FIPS_CcO 
201 BARRIS a 4 701 
203 GARRY SON 2 203 
205 BARTLEY 59 305 
207 HASKELL 207 
209 faYs 19 1 209 

67 
211 BESPRILL 19 a1 
59 
213 BHESDERSON 2 7 313 
215 HIDALGO 21 215 
217 SILL 19 1 217 
219 HOCKLEY 59 719 
221 HOOD 19 321 
223 BOPKI SS 1 423 
225 AOOSTON 2 225 
227 HOBARD 3327 
229 HUDSP STH $7 429 
231 Roe 1 231 
233 roe viRsor 59 433 
235 A 335 
237 Jack 237 
239 JACKSON a I 239 
281 JASPER 241 
283 JEPP DAVIS 57 383 
67 
285 JEPPERSON a 245 
28 
a9 
287 JI #OGG x 287 
2489 JI@ WELLS b 289 
251 JICHESOR 19 751 
253 JONES 19 453 
255 KARNES 67 1 b r 255 
257 Kacraan 1 257 
259 KEBDALL 19 259 
67 
261 KEREDY 28 261 
263 KENT 59 263 
265 KERR 19 265 
67 
267 KISBLE 19 267 
67 
269 KING 59 269 
271 KIBNEY 67 1 271 
273 KLEBERG 8 473 
Pa | 
275 KNOX 275 
277 LABAR 19 277 
279 LASS 59 279 
281 LAMPASAS 19 261 
67 
283 LA SALLE 483 
285 LAVACA X 265 
287 Lee 19 2 1 287 
289 L?ON 19 2 1 289 
291 LIBERTY C) 1 291 
293 LIBESTCHE 19 1 293 
295 LIPSCOMB 19 295 
59 
297 LIVE OAK Xx I 797 
299 LLANO 19 299 
67 
301 LOVING 57 301 
303 LUBBOCK 59 303 
305 LYNN 59 205 
307 BCCULLOCH 19 307 
67 
309 SCLEWBAN 19 1 209 
311 ACAULLEN 4 311 
313 MADISON 19 2 213 
315 MARION 2 bf 215 
317 AABTIN 317 
319 AASONW 19 319 
67 
321 RATAGORDA 4 221 
28 
323 MAVERICK 1 223 
325 MEDINA 67 1 225 
327 REWARD 19 227 
60 
67 
329 MIDLAND 329 
331 AILAS 19 2 1 331 
333 AILLS 19 233 
335 SITCHBLL 235 
337 AONTAGNE 19 237 
339 NONTGO*ERY I 339 
301 AOORE 59 zat 
383 MORRIS 2 383 
385 AOTLEY 59 2485 
387 WACOGDOCHES 2 34? 
349 WAVARRO 19 1 389 
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FIPS_Cco 
351 
353 
355 


357 





APPENDIX C (CONTINOED) 





~ FIPS STATE WOAMBER=88 STATE=TEXAS - ese 





CcouNTY 


RESTOR 
WOLAN 
BOUBCES 


OCBILTREE 


OLDAAS 
ORANGE 
PALO PINTO 
PABOLA 
PARKER 
PARAER 
PECcOS 


POLK 
POTTER 
PRESIDIO 


RAINS 
RABDALL 
REAGAN 
REAL 


RED RIVER 
REBVES 


REPOGIO 
ROBERTS 
ROBERTSON 
ROCKWALL 
RUBRELS 

RUSK 

SABINB 

SAB AUGUSTINE 
SAB JACINTO 
Sau PaTRICIC 
SAS SABA 


SCHLEICHER 


SCORFY 
SHACKBLFORD 
SHELBY 
SHERAAN 


SSITH 
SOBER VELL 
STARR 
STEPHENS 
STERLING 
STOBEGALL 
SUTTON 


SUISH?P 
TARRANT 
TAYLOR 

TERRELL 


TERRY 
THROCKSORTON 
TITUS 

TOR GREEN 
TRAVIS 


TRINITY 
TYLER 
OPSHOR 
OPTON 


UVALDE 
VAL VERDE 


VAR ZANDT 
VICTORIA 
WALKER 
WALLER 
WARD 


WASHINGTON 
WEBB 
WHARTON 
WHEELEP 


WICHITA 


WILBARGER 
WILLACY 


WILLTASSON 


COAL co G_T ag rE ao ul o_s PEAT P AG 0 


I 
2 
r 
2 
r 
2 1 
1 
2 
t 
2 
I 
bf 
2 
1 
2 
1 2 
2 
x 
2 I 
I 
2 1 r 
I 
t 
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FIPS_cO. =F: CounTY 
893 WILSON 
095 WIBKLER 
097 WISE 

899 woop 

501 YOAKON 
503 YOURG 

505 ZAPATA 
507 ZAVALA 
PIPS_cO. 8=F—s COUNTY 
001 BEAVER 
003 BOX ELDER 
005 CACHE 

007 CARBON 
009 DAGGETT 
011 DAVIS 

013 DUCHESNE 
015 ERERY 

017 GARFIELD 
019 GRAND 

021 TROW 

023 JOAB 

025 KARE 

027 MILLARD 
029 RORGAN 
031 PIOTE 

033 RICH 

035 SALT LAKE 
037 SAB JTAN 
039 SANPETE 
081 SEVIFR 
083 SOBNIT 
08s TOORL? 
087 DISTAR 
009 OTAR 

051 WASATCR 
053 WASHINGTON 
055 WAYNE 

057 WEBER 
FIPS_CC 8 =—_s Coo 
001 ADDISON 
003 BERNINGTON 
005 CALEDONTA 
007 CRITTENDEN 
009 eSs?xX 

011 PRASKLIN 
013 GRAND ISLE 
015 LASOILLE 
017 ORANGE 
019 ORLEARS 
021 ROTLARD 


59 
21 


COAL co 
x 
x 
2 
2 
3 
1 
x 
3 
I 
x 
2 
x 
2 x 
Y 
x 
v 
2 
PIPS STATE 
COAL co 
x 


cu 


PIPS STATE NUABER=48 


AU 


FIPS STATE WOMBER=49 


GT ao 
1 x 
3 
3 
3 
2 x 
2 X 
3 
r 
3 t 
3 
1 
3 x 
3 
t 
x 
2 
3 
NONBER=5O 
GT ag 
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APPENDIX C (CONTINDED) 
STATE=TEIAS ----- o----- — 
rE 


L te) 


"I 


STATESOTAH --- 


re 


PE 


40 


x 


Lie) 


aI 


STATE=VERAONT ---- 


"I 





rIPS_CC 
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063 AOBROE 
065 MORGAN 51 
76 
0€7 NICHOLAS 3 1 
069 onIC 77 2 
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